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NoTKS T(I AHOOMPAliT A QkoUIUIGAL MaI* OP A POETION OF XUH KuiPl 

IliLLK NKAU LONQITUDK Ul^i;^. OujUaiu li. II. GoDWIN^Ao^TUV, 

[Kooeivoil S8tb JanuArj, 1868*] 

In contributing: this paper to tlio Journal o! the Aniutic 9o* 
ciety, it wiW bo firat nccoioary, as au introiluction to thoso un- 
au<xuaintod with thcKu iiillH^ to comoionoe with a brief account of 
the geology nlrcaily pabUBlied; tliin must fonu tlie base of uU 
further inquiry extended into xxirtions hitherto uiiviKited. I can* 
not, therefore, do bettor than brielly quote from the workB of Thomas 
Oldimm, Em[ , Superintendent of the Geolugicul Survey, and U. B. 
Mcdlicott^ Ksq, Deputy Superintendent in the same Department. 
These able burveyors, by their rcsoarchoH in the noighbonrhood of 
Gherra Pooiijec, have determined tlic soperpositiou of the principal 
fonnations as displayed there, and though many minor eub-divisions 
have, no doubt, yet to be discovered and workcil out, the main divisions 
on this longitude will most probably romaiu as the above geologists 
have laid them down. Mr. Meillicott in his report on the Goal of Assam, 
&Q,* cotnmonciug at page 34, after mentioning the trap and metamor- 
phlc rocks north of* Gherra, gives in detail an ascending scries of 
the stratified rocks. Those ho divitlea itUo three great Seciions^ as 
follows*:— 


* Uetn. Gooh Suer, of India, vol. IV. p. 387 etc. 
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FifiSt and loweM; the coarsc sanils and Gonglomeratc»i resting on 
the trap and metamorphic rocks. 

Second; the rough tabnlar sandstone of the CheiTa plateau, with 
all the beds between it and No. 1 

Tkinl^ the limestone, sand and shale with coal, tliat riHo on tho 
wcBt of Gliorra, forming what is locally kuowu as the coal-tuitio hills 
NmntmUilic 

or the oldest rocks the trap, ns one proceeds northwnnU, is tho most 
consjiiruons, and as shown in Mr. OUlhnm's geology of the Kliasi 
Hills is in gront force in the bed of the Kalnpnui, ami liog Puht rivers. 
It JH auim for tho last time koyimd MofHo^ on tho roail to l^Iuirang, 
auil in the bed of the stream front MofHang near Langioug, on tho I’oad 
to NoiigHpooug. A rough scution as observed on a march from the lloga 
Paul, in this Utter direction, appears as given in Hcetion a, ph I. The 
tinulterod |H»siLion of the setlimeutary sandstoiicH, and grits resting on 
tho trap, and the grout differenco of level and exposed surface of tho 
last, witli tlie liigh dip of associated niotainorphic Hlmlen and older 
Hitiulstones, show a very decided uncemformity and lapse of lime 
betwuou the two fonnations, as well os the prior contortion of the 
inetainorphic shaled on the first upheaval or dept'ession with the trap. 

The KUiUlcu aud final tonniuatiun of the nearly horiisoutul strati¬ 
fied rocks, is uowhere better seen, than on tho rou<l Uotweeu Luokla 
and Langloiig; this would strike (he most unobsorvaut traveller, more 
pivrticularly if he worc cotniug from tho nortliwanl. From the great 
northern scarp to tho Lookla valley all is inctaniorphic rock, gneiss or 
gi'auitic formation; giving the usual [>GCQliar (caturos to the country of 
hum rocky rounded hills, stccxi falls eiicuiubered with cuormous 
weather-worn masses of granitoid rocks, aud mnuy a grassy hill 
ca{i))cd m(h a dark grey, oiiiglo or double bona of the same. To the 
geologist tlio only sections cxposc<l shew au internuuablo succcssiou 
of coloured soft-bedded gneiss, always dipping at a very high angle, aud 
of a I’cgulav strike which has given a like parallelism to tho natural 
features of the country, its ridges aud drainage Ipios. 

On marching from north to south, aud arriving at the village of 
Pdinsdugiit situated on the ridge, that bounds the valley of Dm 
Lookla, the change is most sudden; one walks off tho dark grey 
granite on to a perfect shingle beach, aud topping the ridge at the 
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same time, the 070 loolw over a naxc land of lilgli flat pUteaiis, show¬ 
ing at oncG their regular snper pod lion, and uotwithstaiuUng the great 
elevation, their nndistnrbcd state; even if the lines of bedding that 
show in the stoop cliSs of the rs^vinea wera absout, to strengthen the 
impicssiou. To the south-west risCH the steep scarped hill of Maosinghi, 
an outlier of another long high plutcan to the south ; this is to a certain 
cNtenfc evidcuco of still newer deponits, mostly swept off by the all-power¬ 
ful forcoH of dcntidatiou. The boundary of the l>eds first scon at Pdiu- 
silngiU follows this ridge eastward towards Mufflang, those beds being at 
Ih*st very thin, from lying ami abutting on the denudo<l southerly slope 
of the older rocks. The road towartls the Bogapaui, descends into the 
valley running towards Langiong, and the whole Hcrics is hero well 
displayed, the luost striking feature being its oxcocJiug coarseness. 
Thick, irj'Sgulurly hcddoil conglomerates of nietanior^diic rocks, are 
very o<tunlly associated with tlie very coai'sest grits of quartratic nin- 
terial. These are seen (Si^tiou A, pi. III. resting, fimt, on the grauitoid 
rocks, and then on (lun-beddod soft micaceous and pink-tinted schists, 
and in tlie bed of the stream below, on the dark green, or blue cedour- 
cd trap, the cxtrcD)c northern limit of a rock of which Mr. Modlicott 
ill his repoil says :—I have never aeon, not even iu Ceutrul India, 
such exteusive phenomena of trappeau intrusion.’' 

From the great preponderance of shinglo and water-worn stones 
ill the beds around the valley of the Karamjoiinai, the cliffs that 
woi'e formerly cut away and bounded its sides, are now covered up for 
nmiiy yards iu extent by a shingly gravelly talus; the old scarp ouly 
showing here and there at intervals. The quartzitic nature of 
the luntovials, as before mentioned, gives those slopes a very light 
colour, nnil to the country a very peculiar aud u 11 common appearance, 
the ground being so stony that hanlly any gross grows on it. 

The level of the opposite plateau, bounding the right bank of the 
Bogapani, is very neatly the same as that on the south of tlio deep 
gorge of that river. It is very noticeable, as one proceeds south, that 
the sandstones bec9itie finer, the bedding more regular, and thicker, 
until at last, the conglomerates arc replaced by coarse grits, and the 
mass o[\lie beds by hard and rather fine sands, some very white; even 
beds of A clayey nature are occasionally seen. North of the Boga 
Paui, I noticed no trace of any carbonaceous shales, which I had 
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Ht first Dxpoctcd to 660 , tho Horios appearing so continnons with the 
sandHtoncft of Mnobeliiikitr, where coal U found, and oven ivorkeJ, bat 
I think now tlicro is Guongh evidence to show that a lino can bo 
drawn between the lower and coai'scr beda, and the up[>or finer ones with 
coal. Tho manner in which tho gonoral <loiiU(latiou has acted, in- 
diretdly proves this; tho lower, older and therefore harder bijds remain, 
withstanding this foitsc, while tho higher and softer liavo disappeared 
fast and over a larger aroa. Extending through tlio whole mass of 
the hoda, there is a VC17 jicrceptible tomlency to thin away at a very 
low angle towards the base of tlie main ranges, «. r. sonthwar<l, and 
at tho Bnnio time to thicken, I WIiovo, quite os much in the lower 
series as iu the upper. This, with iri’Cgular bethling, I'ouderR it very 
difficult, withont tho sent tiny, to bo cortaiu of the exact po it ions, 

as tho conglomerates resting on the granite iiicUno to the kvls with ooal 
at Muobchirkur. Tlio coal itself is very local in its distribntiou. We 
see At Cborra how soon it Jiuce out and almost dies away on tho road 
to wan Is Snmrim. 

Tlin conghnnurates iu the valley ne^ir Langiong, hear in their cum- 
position a close resinnhlanco to tlie gi*cut tiueknuss of like roi:ks scon 
below the cretoocona bods above Ni>ugphmin, in tlio dmq) valley, east 
of Oherra Poonjec; and I tbink they an^, in both thuBc (lOKitious, tho 
lowest in the series. Should this view be conoet, the gieatly ilenuded 
patch of sandstones that form a higher plateau west uf lYuusungut, 
together with Mao Sliiughi Hill, &c. arc the representatives of tho 
higher be<ls, fonning a part of tho Rimimiiltic scries, the coarse grit 
and conglomm’ato being the very lowest of the crotuceous rucks ; the 
well dovolopod later bods coiitainiug fossils otdy come in with their 
increased thickness further sontk, but on this latitude they are alieent. 

I have not had the leisure or opportunity of examining any of tlie 
country adjacent to Oherra Poonjeo itself. It has been examined by far 
abler anti professional geologists; I will therefore, make no further I'O- 
inarks in connection ivith this area into which I hatl begun to wander. In 
tlie section through the Bogapani, a scries uf schistqso, yet sandy rocks is 
seen in close contiguity to tho trap, and it occurs successive] v in two 
valleys. No like formation is to bo found among tho series of ^0 sodi- 
xocntary rocks, tbat have retained their almost normal position; thoy 
01*0 quite distinct, audsocm to form the oldest trace of a much curlier 
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stratified formation^ indtirated, altered, and mach disturbed by tlio trap. 
I think their extension caat, and their conntei'part is to be found in the 
quartzite sandstones of Mofibmgand Shillong, asHocIatcd with gneiss, 
and to all appearance meiging into thia rock, which is in all respects 
similnr to that seen towards Niuiklow, Kollong, (be. 

Having en<lcavoured to give the an insight into tho class of 

rocks and general characters of the country to tho edge of tho great 
granitoid coutre of tho Kliosi HjUh, I will, in proceeding to tlio 
portion in which my map (see pi. IX.) and sections were made, sketch 
tho general topographical features adjacent to tho iY>utc. 

On this side of tho Khasi tllllH, the highest atid most conspicuous 
fcaturo is tho MnidhoricUnn ridge, tho highoKt point of wliich, tlio 
trigonoinotrical sUtion, U C,2!)7 foot a))ovc tho sea. It is in fact the 
backbone of tho range, throwing off its streanis into the Brahmaputra 
on tho north, and tlic vast j heels of Myiacnning on the sonth. Fma the 
extreme noithcm point in section A (pi. III.), proceeding towards this 
central moss, the country is open and bleak, eovored willi grass, only 
some of the noi'thcm faces of the hill being sided and sheltered ravines, 
with A shrubby jungle. The Khasi Pino must Uavo been once abimd* 
uni, but has boon so indiscriminately felled, that its Bouthoru liuiit is 
much contracted ; it is fast disappearing along this line, and 
calls for Government interfci'enco and protection, Tho jungles aro 
of suUic^nt extent near Nowgspoong, to supply tho large quantity 
of charcoid, used by tho iron smoltcis there. The ^vholo process of 
extraction of the ore, found in the state of small grains of titanifer' 
ous iron, is fully described la Oldham's geology of the Khasi Hills; 
it gives employ me nt to a targe naiiibcr of tho inhabitants. The rivevs 
Urn Laoklu and Um Nongspoong^ are laige broail streams, and slicw 
that they are heavily swollou during the rainy months. J^efore roach- 
ing tho southern foot of the Maothcriclian lidgc, a much larger 
river, the Um Kainchi is crossed, flowing throngli a broad fiat valley, 
generally well cultivated with rice. Tlieso broad flat valleys are a 
veiy cliaractcristic feature of the drainage lines in this jmrtion of 
the hills, and some specially that of Mokasa, give tbo idoa of a 
fomierAako system, beforo the sluggir^h rivers that flow through 
them, cut tho present deeper channels. Under the ridge of Mao- 
tberichau, in tho lai^t named ralloy, the very regular strike and high 
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dip of the gnciRH is very marked, in a white colonred soft band that 
ci'ops out at tliu voy base of the hill, and is continued K. S. E. past 
the village of Laoburttin. 

From all I could see of this formation hero, tho Moknsa valluy, 
lies OIL a very sharp auticliaal bcud of those gueisose tocIch, the 
granite a£»pcaring to cniTe over the Maothcrichan ridge. 

Tlio rock near the aiiminit of Maotlicric* 
lian is very ]>orphyrilic, cont[lining large 
oblong cryntals of felspar. Li the valley it 
diaappearH, and coloured gueiHs, soft and 
friable, cotncH iu, to which Is very x>robabIy 
dno the present configuration of tbe valley. 
To the Honth near Muhuton, the porphyritio 
granite 18 again sceu, with a cori'CHpoiiding 
rise in the hills. The above kind olgruiiito 
IK very common alxmt here, forming os a 
rule the linos of the higher giound and do* 
vaied niAKKCH; it is of n very Imrd nature, 
often pink, aud is gencnilly UKcd by the 
people for the monoliths sot up beaide the 
AKhes of their dead. 

On and about the summits of the low 
hills, south of Maothcrichan, that rise some 
160 feet above the present level of the rice 
cuUivatioD, or what was origiiiully the bed 
of a lake, I was surprised to find, scattered 
over the surface, a few well water*worn 
pebbles, mostly of a liard (£uart;;itic rock. 
No beds exist anywhere near from which 
such wcll-rouuded pebbles could have boon 
w*ashcd, and I was quite unable to account 
for their appearance. They were not nume* 
rolls, bnt snfiieiantly sqto preelndc the poa* 
sibiiity of having been carried ihet'O by liu* 
man agency, the nearest spot whence they 
conid have been brought was the bed of the 
valley below. No well marked traces of any 
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thing like glacial action are a))parcnt. Kqnully puzzling in fiuoh 
valleys ure two or three low uionnils^ all oC tratinporteil niaterial, tliat 
aro to be scon at tlio caRtem and npper limitaof tlio Molcasa valley. J 
may usk, can oven these Iiilla have been afluctoil by tlio glacial period 
in the Himalayas? On this anp|x>sition» long ami deep snow bods 
extonding down the flanks of this ridge, would bo quite suflioieut 
to account (or the above appearance, without tho intervention of 
tmo ico streams, but cold anOicicut, to cover them deeply in snow, 
during the winter in by no moans an impi'obable state for Ihoiu to 
have passed through; and we Lave no reason to stippoKC, that their 
mean uttiludo has altcwcd since tho time when Ilimalayau glaciers 
extended down to 5,000 feet below their pi'csont limits. Such a 
physical change in h moiuitain range so clone on tho north, must have 
wrought A perceptible one on the highest parte of an outlier like tho 
Khani UilU. 

Fifteen miles to tho west of Maothoricliaii tho higher general level 
ol the hills, some 4,000 feet, couies to a rather snddon termination; 
and the central main water shed takes a bond to the N. W. Kisiug 
again, there in another higher portion called Tmobersat 5 , 400 , and 
Nougkana 8 , 726 ; overlooking the northern slo^s that thence fall 
very lapidly towards tho Askaiu valley. Tlio watershed is thus 
brought very close to the northern face of tlie hills, almost tho whole 
drain >1 go being thrown to the south. The gieat depression west of 
Nongkana in the main axis of the range extends quite across then], 
the highest part tho ridge near Nongkulaiig rUcs only 2,000 feet on 
the south, forming there a kind of natural wall, between the main 
drainage and the plains of India, the Hm-Blay cutting tljrough ft 
near Puna Tith. The cansc of this sudden fall in the levels of tho 
count 17, I would suggest, is neither due to sabsidenco of llie meta* 
ID Orphic rocks, or to their denudation, but that this portion has 
remained in a more tranquil state, and been less affected by the 
chaiigea of level, on the west and east, particulmiy in the latter side, 
where the intrusiom of the trap rocks alone has played so important 
a part the present elevation* of the whole series. As wc shall see, 
this trap rook entirely disappears on this more western longitude, and 
iu the sections (see pi. III.), I propose to explain, the stratified r<yks are 

V 

seen but little disturbed; whereas with the proportionate rise in the 
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Iiitl»j on cither fli'lc m io he gcx'n au cc^ual hcnding and diKplacement of 
the Ktrata nt ihv.ir Inmc. 

Nongstoiii, the I'CRidenco of the or native chief of that name, 

ia Hitnatcd neor the edge of the goneml fa 1 l> towards tlie west aud 
flonlh. A road loadn ont into tlio western part of the Nong^toin Ktate, 
viii Noiigsingriang. CnwKing the Kerkun>ihiongha river, 400 foot 
iniinodiately below, iU hed is tseen cut tlirongli the niotamorpluc 
rocks; theuee nKcundiiig to the phitenu oa the other side, the village of 
NotigroTiijmi is reached. This part Iom'h fast the open have featnres of 
the Khusi {Jills, large tiiiihcr ti’uus como in, with densely wooded 
ravinos, princij»ally bain Ism, nutil with the descent to the Uinium river 
and the village of the Haniu uanie,thiN jungle growth hoconics so dotiKo, 
that nothing can \w scan of the countly on cither side of the patli. 
Tlie seenory in the uhovo valley is very lovely near the river, fine 
trecAon every side overhang the atill winding rcanhea of the 
Uniiani. Tu the traveller it is both striking and novel scenery. It 
rvae only in the Isids of streams that the rock m situ eotild be 
seen; this still continneil to be of azoic age. Turning S W. up, 
over and down low ridges covereil with the same monotonous jungle 
of bnnilioo, grasHcft, and Bhriilis, hlaoniarin was reached, aiul a short 
distance to the west is Nongkiiba huilt on a clearing at the south side 
of a hill, culled Lannlekor in the map (pvojKrly Ldmdellor, Khusl) 
conspicuous even nt Nongshingriiig from its sharply cut, thiMiglt low 
scarp. On this hill is the rite of ono of the principal trigouometricul 
Btationa of the Kliani UIIIk Survey, and this led to iiiy obtaining an 
insight into the forruation. Nongkuba Ktauds on a hard horubleudic 
g;nci 8 S, slightly pink iu places, with a certain amount of bedding, the 
dip being vciy high to theuorth; it was of very compact grain aud 
different to the same clasH of rocka liitherto seen iu the East. 

On leaving the base of Lumdekar Hill, at the very connnencement 
of the ascent, is mot a dark blue grey, and coursisb grit, having 
scattered water-worn pebbles of quarUatic rock in it. At the next 
portion of the ascent and the main ono to • the summit, these 
pebbles are not seen, hnt the saino coloured grit, very con* 
spicuons from its o:^trcmo ucntral giey colour, occui's us a thick bed 
of qui (6 14 feet. This is suceceded by beds of a lighter colour, 
but still coarse tcstui'c. Higher again it changes to a bed of 
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extremely coarse snbanguLar <|uartzitic grit, «et in n wliiio saiuly 
mati'ix. Tlic wliolu tliickiicsa would I>c n}> to thin point about 159 
I'eet of liorizoiitnl buiMing. Here a very fiao grained aeries of beds 
comes in conformably. In tliis occurs a dark carbonaceous slialo from 
two to three foot thick, ghewing on fracture iudistiuct traces of 
carbonized wood and vegetablo matter; it was very fine and soft, with 
few mica grains iiero and there. The colour is of a dark iinligo, up- 
proacliiijg to black in places; the little carbonized bits of wood still 
showed ihft fibre. The beds above this I could uot see in section, but 
((uito 80 feet or more, cap the hill. A great deal of loose stone lies 
abiKit, nn<l also shnly white fine clays and dne sands, luot'c or loss 
iiucucoous. The sands are thin-be<ldoil, white and piuk, some beds 
being composed of u finer maUn'ial of a light blue colour, ntnl 
full of Tnuuito bits of bloekenoil vegetable mattov. On splitting 
sovovul of tlio slabs, I disclosed some very perfect impressions of Inrga 
well developed leaves. The greater number of these were evidently 
of grasses, as large as bamboo, and interlaced over and under each 
otlier. 

The Lumdckorli hill lias no great area on the top, it is perfectly 
isolated, and another sniuU hill of the eamo formation stands to 
tlie N. W., about 400 yards off. For 40 feet it falls in a cliff, 
Hint thence in steep Intus the rest of the lieight; but owing to 
the tlcuse jungle, it is almost impossible to exuiuiuo the cliff. Tlie 
Garrow lulls rise ratlior abruptly on the 8.W. into long flat-topped hills, 
having no conspicuous eminences, and arc covered with forest; they so 
vary in height that no particular tree can be selected anywhero on 
their crests, that might servo, when observed from some other station, 
as a point for the detail Sarveyor. Deep ravines proceed towards 
the plains, cut through horizontally stratified rocks. On the south 
rise two eminences of the same type as Lumdokorh, and in one and 
the same true line, due N. W.—S. B. It is curious to find these 
isolated masses, the last remnants of a higher level of the formation, 
still remaining, when all else has been removed. To the east of 
Nongkiijia village, a hard homblondic gneiss was seen, and the samo 
rock extends towards Maoinarin. A short distance before reaching 
tills place, the path towards the wmth dtveiges, passing the site of 
the deserted village of Umlangyera. 
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Ei^lit miniitoM wulk along the ridge S. W. o( tluH brings one n[)On 
a 8huct of t1ic coardo MunlRtoneQ, routing on and capping the gneiss; 
not more than throo feet of the Raadstone remains visible; it is no 
doubt the aarae m the lowest bc<lR seen at the base o( Lunulckorh. 
Passing over this littjc ontlicr the ridge falls, anti the motamorpbio 
rocks nro again truvened all the way to Nouglalay; tlio piith crosses 
one large Htrcani, and on the descent into thui valicy, mucli mi I Icy 
quartz is soon, evidently in thick vcina. CIoho to Nouglalay, visos one ot 
the eniinonoos notitjcd at Lunulckorh. Tlic lowest beds were j^rcciscly 
Biiuilarto those provionsly noticed. In the Mcarp, near the top, u few 
very dark bods gave iudicntiouoltho presence of the carlmnacoous and 
upper beds, winch I have uircmiy dcflcribcd. Unfortunately dense jnnglo 
aud want of time, prcvoutoil my paying u visit to the sninniit of the 
lull. From Noiigluluy the country ia seen to fall gratliiuUy ituvards u 
deep valley on the south. To the sontiucust again, the second isolated 
muss KatcUo was seen, its scarped featum are the same as the one wo 
wore under. This last idso threw ofi spars towards the ilocp valh^y 
of the Urn Play. Down towards this our path wended, following along 
broad spur. About two miles down, I came on a tliiii capping of coai^so 
Boudstone, with siiluiuigulnr quartz }>ebblo9, the position being due 
west of Kutclao hill. The samlstoue was evidently dipping aw^ay 
8011 th together with the level ear face of tbo metumorphic rocks. Wo 
thcnco rather more mpidly dosccudoil bito a deep valley on the right, 
the Touiang, backed by a high woodetl scarp, the stream llowing through 
beds of coai'se saudstoncB aud conglomerates, being nearly horizontally 
bedded. The forest is hero very fine, the bamboos of enoiiuous length, 
the tallest certainly I have ever seen. CroBsbig the Teuiiuig, the jiath os* 
cends steeply to the top of the plateau, and descends again a consider able 
distance, suddenly opening out of the forest npon the high bank of the 
broad fine river, the Uiu Blay. Sandstone is seen all the way to tills. 
On both of the Intervening ridges, or mther plateaus, one samhtone bed 
of a very blue colour was counpicnoua, the tint generally was precisely 
the same as that of the beds noticed at Lumdckorii, but here tlic series 
bad become of very comdderaUc thickness, from 800 to aboiit 1000 
loot. 

The way looking up and down the Urn Blay, was vciy pretty, ah re¬ 
gards its wooded chaiuctcr. The river was nowhere under lUU yards in ^ 
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brc4uU]i^ tiowing voTy KhiggixMy; in HhIwiI the ftaiulKtoncR \m\ a Routh« 
easterly (Tip (>{ about 5<Tcgnu'a. A ford was foniKxl about a qualter of a 
luilo down, it was watov knee-deep, but a very Kmall fall of rain would 
have rolulercd it <|niic iiiipassablc. At the junction of a tributary from 
tlie Routb'wost A ubovt (UstAUce furtlier down the right bank, the patli 
louTos the Um Blay, and follows thcucwbtream. In the bed 1 at once 
noticed rolled piccen of coal. 8«audstone of the coarse purple kind was 
exposed iu thick hcck on the ravine Kido, dipping south with 7 degrees; 
and fiirtlicr up, the coal occurred in water-worn lumps (jiiitc 2 lbs. in 
wcight,iU fracture was bright. At Indi a mile the path leaves this ravino 
on Hh loft hank, continuing ntccply throngli a magnificent forest with 
very liltic uiidorgrowUi. As one ascoinU, the siunlKtoncH bocoiuo finer 
niid lighter, and at nhotit 40(> foot in a side ravine with water coal 
Again was noticed iu its bed, showiiig that it lay high iu the sorios. 
Janiviug Lho path, I Ktnick up the stoop ravine, which gave every 
promise of a goial section being obtained, and it has well repaid tlio 
trouble of the climb, for at 50 foot of vertical height, coal was found. 
It rested on {erritginoiis coarse sands, and was overlain by a 
coarRish whlto <ptartz-grit, with a few little dark discolorotious hero 
and there. I aui not over-estimating the thiekness of this lowest bed 
of coal at six feet, aud in places it was more; the bedding was ir* 
regular. On a like surface of the strata below it I coiumcuccd here to 
take in the whole of the nicasnremcntR with a 10 foot pole, well 
knowing how very wild some csliuiatcs have l>een, especially with 
regard to coal bods; that at Clicrra Poonjee, for instance, having boon 
pul clown at as inncb as 17 feet by one officer. The results are given 
in sccti<»n b, Plato II, sbewing tlins moro clcaily the saccossiou of 
the beds and coal seams, which, good and bad, gave a total of 20 feet. 
The similarity of the upper fine beds wa.s remarkable, as being very 
lilvo those which were seeu capping the Liituilekorh Uill. 

Leaving this section aud coiitionuig the march, wo ascended along 
the face of the hill, the coal showing again on the path itself. Ou 
reaching the compact hard beds of sandstone (^vide Suction on Plato 
III.) the ascent ended, and the general level of the country dips away 
with thh even slope of its dark brotvn weathered surface towoids the 
south, und in many parts over severd acres in extent is entirely bare, 
all eartliy matter having been washed off it. A (quarter of a mile further 
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tli6 villngc of MiKjkoroAi, inhubiUHl Lj a (»oo{Jc of the Laiigam tribe, 
IS bnilt on a low knoll, rising above the plateau on the edge of the 
steep scarp that marks ihu BmlJcn comincnccuient of the gorge we 
hail just come up. No Btrcains find their way over this northern cliff, 
AJnl tlie slope of the strata being south, Uio water issues from below 
and must have grailually caused the cliff and gorge to cat back fw from 
the valley of the Tim 1>luy. 

From Maokerasi towards Nongkolaiig, is at first seen tlic tabular 
sandstone, which ilips at a low angle from the edge of the northern 
scarp (scr Sec. A, Plate UI,) up to the stream iluit Hows along tlio 
base of the Nongkulnng ridge. This slicct of rouk is so hard, timt 
dentidution ap]>carH to have made little or no impress ou it, and tho 
stmuns which cvobh its surface have Hcarcely cut into it at all, in fad, 
in many instances they flow irregularly and widely over its hurface. 
At half a mile fuitlier on wo crossed the tnaiu stream flowing westward, 
full of Mehmia and ; the forest oontmcnced ininicdialoly on 

the left l>auk and, I fonnd, with it wc had suddenly entered upon Uiin^ 
stone rocks full of NamnmlUe$. This was ratlier a Burprlsc, ns I had 
not expected to find them on the northern face of this ridge.* 

Wc now hogau to asc<md the Nongkulnng hill thiv>ngh a vorj* gieai 

iliickucss of the Dummnlilic limestone series, certainly 300 foot, if not 

« 

more of it; this rock ended rather abruptly, uud was succeeded by 
sandy fcvniginmis stnda, Kotne of the hedn being very nodular, continu¬ 
ing to the ci*eBt of the ridge. Near the highest level of the limestone 
rocks occurred one very marked be<l coutainiug KummulUf^s (about five 
feet thick) of very large diameter and perfect form; the stratum ^va8 
liori«outftl and curiously weathered by tho action of damp and water. 
The upper sandstone Bcries waa found to be rich in fossils well pre- 
sei ved *, thora must bo several bods of these parted by nou-foasiliferouB, 
light friable shales, and by less fossiliforouB sandy beds. Tu^ritella^ 
Nniiina^ Cyprea and a l^ochug, wore common forms, besides a few 
£t hiHi kind numerous Jiivaloes. I made a good collection of these n 
hasiy day intervening when survey work was stopped; yet owing to 

* I may hero add» for tfao information of ahell colloctors^ that thin spot iji a 
most productive ono. Laodsbolla wore moat plentiful, and in great variety. 

I added a lurgn nninbor to my uolleotion in a tow miuntea, many of vrliiuh have 
aiooetutnud ont to bo now opocioa. It wua joat tlioir &voHto aput. a donae 
damp foi>)at, black vegotabio moald andlunaatone rouk. 
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the saudstonc boing so frinblc and it was very difficult to obtain 
j>erfcct BpccJitiens. 

From tlic top of the rMgc, looking north and west, the view was a 
curio us onej and showctl the geological features very strikingly. 
This was principally dne to the hard sandstone of tlic Maokcrasi 
plateau which, I believe, to bo exactly the same as that on which tlie 
station of Chevra Pooujeo is built, and it occurs precisely ou the suuic 
iMirizon as rcganls tlio nnuiinnlitic UiucKtouo. I give a pauoruiiiic 
6 lu‘tch, taken from Nongkidang, which will give, I trust, an idea of 
this portion of the Kliasi IIiIIh, with those of the Qarow hilU in the 
extreme distance. (See Plato IV.)* 

In sucli intern I iuablo forests, os here cover the country, it is not an 
easy task on first coining ui>on a now series of beds to make tbuTn out, 
and bo quite cciiain of their relative position. I was inclined to think 
the fossils I had found, bore a cretaceous tyi>c^ and again the perfect 
horip^oniality of the limestone did not api>oar conformable with the 
southerly incliuation of tlic SAinlstone, which is about 6—7 dcgi*cc6. Wo 
may account for this by tlic difference in their mode of deposit. Tlie 
Molluscs in the ttp}>cr beds point to a shallow sea witb^ in all probability, 
a sloping bottom. The limestone partakes in many places of a aouthorly 
incline, oven very perceptible farther west, To clear np this j)oint, I 
made several excui'sions around this ridge, and was successful in 
finding several gocal sections. One of the best of those sections is to 
be Been on the patli that leads from the old and dcsorted village of 
Nongkulung, to the new site of the same; it was at fii'st a somewhat 
puz2:ling one. Leaving the trigonometrical station for some distnneo 
west, the main ridge on wliich it stands, is followed; it soon falls,* 
the ferruginous sandy clays and shales continuing all the way to the 
first considomble ravine, and ou the left bank of this, limestone 
comes suddenly in, but does not extend to the right bank. By 
following down this narrow ravine bed, the section d, represented on 
plate VI, with plan, in the nnmmnlitie series was displayed. In this 
section r represents the hard white coloured limestone; s, where the 
path crowed the bed of the ravine, is a blue clay, four feet thick, resting 

* There is one error I mnet point out, i, 0. the poolc of Wanriiy is too fhr to 
the north, its true position is immodiatoly over Pndengru scarp, l^his mistake 
irrlginatoU by my putt!Tig In Wenrby /rom another skotoli, tlie peak at Uto 
tiue having boon ohsour^ by liase. 
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on li^lit l)1iic liinoR^one and contnining maWNitPimnlifiifi; ItR thickness 
iH uhout 5 focU Tliis Ired was anccecdod in dosconding scries, by 10 foot 
of sandy beds, the lowest lacing calcarconR; then followed a massiTo 
bed of dark I il no clay, w, quite 35 feet thick, in parts very noilular ; 
tU($HC noduh^s wero large and very luuxl, inside of a darker eolonr than 
the clay, and were not in the lonst calcareous. I found uu fossil 
remains o( any kind in tliis sti-atum. Tlic lowest I'ock, seen 
at the junction with tlic htst, and in the bed of a larger ravine witli 
iniunin^ water, shewed ahont 12 feet in the section. Tiiis limestone 
was full of largo*bi^cd and the base of the soles was still 

iiiuiiy feet below. Tlie Jmnl hi no clays wore a new feature, hh also the 
sainly beds; both were only locally dovclop<«l. Oji the ascent to Noiig* 
kill ling, I <Ud not see them nor again do they apijcur further west; for 
proceeding towards now Nongkulang, the white hard immmulUic liiiio- 
st«nio is fullowcd all the way from near aoi‘t ion d, and is at last seen to vest 
on coarse and strong hedded HandstuiicH, of the coal sorios (cretaceous?). 
Approacliiiig the village, flio path ascends u low spur, and with it the 
limestone, contrary to expectation, is left, and sanilst<nic is seen. In 
a cliff section, borilcriiig a clearing here, a good view of these lower 
tliick-hmUhul sandstoucs is to \k got, the limestono forming another 
low scarp; on the south of tlio clearing scattered blocks of tho same being 
still loft on the intervening level ground. This marks tho couimoneo- 
nient of a great ix>)l in the lower saiulHUines (coal series), its line of 
elevation ruuulng from Ciost, and ascending to west, dipping low 
to north ami south, taking the whole series some 1,000 fen^t in 
height up to tho culminating cliff of Pundongroo. Tlic umouut of nuni- 
uiulitii^ limestono greatly dcci’coacs towarrla went; tho thickest section 
being that uudev Nongknlaug hill series up to and os far as section 
d i and I am even inclined to think tliat the beds were originally 
deposited on a voiy irregular surface of these underlying rooks. We 
cannot expect so sudden a change in their mineral composition to 

form a very ooiiformablo Rories. 

To return to section A, the lower portion, of which I have 
only alluded to. Following up tho same ravine from tho j>uth, the 
highly fossiliforoua sandRtono of tlio Nongkulang hill series is 
seen on tho loft hand, or tho caid bank, and numniUlitic limestone 
on the right or west. In the HnndMiuuo I fmiiul an Ovul/i with 
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Keeping to the well UcRnc^l bounilary of the Umoeitone, I 
met witlk a well marked unconformity of the two series running in 
a liucj fi*otif south'oast to north'west, and at a short distance further 
on, from north to Koutli. The liiuefltouc terminated in a perfect oliff» 
and not a single pm tide was to be found on the sandstone side 
of the depression between the two. In these depressions blacks 
of the saudstouc wore found resting on the linicstouc irregular surface, 
and the foniicr also rose in a ronmled hill consiilerably above the 
geuornl level of the latter. I give a sketch, (Plato VII) and a section 
(Pluto VIII) of this npper junction. The local unconformity of the 
rocks (dearly shews, that the sondstones have been hero deposited 
urounil and against an old cUR of the Umostouo rocks. The section 
oxpoHO<l in tho same ravine, showed it was no result of local 
(lisiducetncut. 

In some new cloanngs, close under the trigonometrical station of 
Noiigkiilang, and on the north side some good sections are to bo seen 
of tlio relative i>osicions of the limestone ami sopcriiicumbcnt suud. 
Tho iii'st and highest bed of tlie uummulitic limestone series, is a 
peculiar dark burnt, umbcr^ooloured calcareous rock, contoluing scat* 
terod very small ^uinuulUe^. lu a ravine close by the light ^coloured 
pttie limestone was seen to pass horizonUlly into the liIlU Great 
hollows occurred in tho surface, where tho liDiostono had evideully 
fallen ui, and tho luvino lirst meutionod entoi’ed into one that was 
of grout depth. 

ProcoediDg from Nongkulang south along the path to Shibak, one 
passes over a steep scarp of some 50 foot in tho upper sandstones (fossils 
inimcrous), which extend some distance to the bed of the first consKler- 
able ruvinc. Nummulitic limestone occurs here again, and following it 
ujj ill tho section represented on plate VUI, it is seen close to the path, 
being n liai’d blue clay (ia); it contains haul nodules of the same inuterial, 
its tliickness varryingfrom eight to ten feet. Tliis accords, iu its charac* 
ter, with Soctiofi d, sec plate VI; above r ig a great thicknesg of w'liite 
pure nummulitic limestone, continoing npthc face of tlic hill. Below 
tho blue ^elay, following down the ravine, is a darkish purple earthy 
ruck (three feet), it cffervoecea slightly with acid; then follows a bed 
of a dark brown rock, having minute white scottorod through 

the muss, and being inteiutratified with some light •coloured bods, the 
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whole tItiekDesd auioutiting to ahont ton feet. The darker coloured bd<l>< 
are seldom Tuove than one foot thick, and the whole rests on a liani 
tltick bedded and light^lonrcd ]inie»tone (ar), tho tliickuesa of which 
is nnknown, altliongh it must be considerable. 

In this section again, the unconformity of the upper sandstone 
is apparent, masses of itnrc seen resting on all tho above beds, in the 
position of outlicrK, and arc tho remains of the upper aeries, deposited 
against a high and irn^guhtrly scaq>cd surface of tlio limcKtone 
BcriuR. The dark nmhor colonro<l hod, with small BammulUes, 
corresponds to the one inontiouod, as sceu on tho north side 
of the ri<Ige, being tho highent of the limostoao resting on tito sand, 
but I om much incliuc«l to think, that on that side (tho north) 
aniudi of the limostunc was denuded, prior to the dcpoBition of tho fos¬ 
sil ifevous HAudstoncM and shales. 

After leaving this scclion, one i)a5scs (on ascending to tho crest 
of tho ridge to the west) on to coarse saiidstcnu of the lo>ver 
group, i7{fnt>y‘ummulilic. There is no doubt of this, os on the 
south west face, after crossiug the crest, tbeso saine rocks dip iuto tlie 
valley at au angle of 10 dogrccs S. W. One again encounters the 
immmuUtic limestone near Piirjonklia, cloariiig the strata, scon in a 
ravine close to the field uud bohnigiug to the lower saudstoncs, on wliicli 
the liiJiostouo I’csts horizontally. From tho sudden appoarauce of llicsc 
lower beds ou thoabovo ridge, close to the strata showing no sign of 
hcndlug or contortion, I am iuelined to think that even between these 
two hihfc, a coiisidcvrthle unconformity exists, and that separation can ho 
established. The surface of the lower beds must have been locally 
hUered in level, before the nnmnmlitic Umostoiic commenced to he 
formed. Throughout the groat Uiickncss of the lower sandstone with 
coal, I have never found a single Mollusc or any remains, save those of 
^ntlihtinct vegetable mutter. According to tho sectious, noticed by 
Messrs. Oldham and Medlicott, we should fiutl, as at Cborra, tho 
cvotoceous rocks here; whetlicr these sands with coal oie their eqiiiva« 
louts, or whether they will he eventually found below, or ahovQ 
them, and adjacent to tho nnoimulitic formation, is an iuterostiug 
point, yet to be discovorodtho pi'obahility is, that they are upper 
CL*tituee<jus. 

From Nongkulang, direct to Maokoraei, a good sectiou, displaying 
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ilio ijohfonuity of the Inst naiticnl rockrt, with tho limcMtono, is nmi 
willt. In ilte bed of tlio small stream with water, near wlicro the 
paths to Maokorosi and old Nongknlang diverge, the Haudstones are 
seen exposed; the linieetono rests horizontally on it, and from this tho 
path leads down tho easy hill sidoi through u descending series of 
the limestone to the level of the main stream, in the valley, in whicli 
it tenuinates. Tiie way in which tho aondstone passotl under the 
limostouc was very striking, the former boiiig the same kind of rock 
one had seen higher up on tho Nongkulaug main ridge, whore tlioi*e 
WON apparent uTkconformity. Atoue spot where the main stream here 
eutoreil tlio limestone I'ocks, for a short distance, the scenery was ox« 
tvaovdinary, from the strange and grotesque way these had been erod* 
(kI. No water svas to bo seen, us it soon disappearod among tho blocks 
Qiul uiaasoH of rocks that filled tho bed. All the liinestono wixh 
perfectly horizontal, tlie effocta of denmlatiou were most extruordi* 
nary and marvellous; huge musses formed columns and natural ai^hos, 
or standing ou throe or four thin ikeilcstuls reared themaolvea ataidst 
the forest trees, 15 to 20 feet iu height. Sometimes such a mass was 
surmuuntod by a tall stately tree, whoso roots ramified among tliu 
holoA ami crevices in tho rock; huge cabl o- like creepors linng hus- 
{lendcd from, or wouud round them, while canes and ferns foniie<l the 
un(lcv*wo<Kl, and floariHhckl in the dark vegctuble mould of this damp 
virgin forest. 

After leaving New Nongkulang loss limestone is encountered, 
thougli it occasicaally is seen on the left hand side of the rooti, bat 
is nowhere thick, and paitakes more of tho character of outliers that 
have stood out the forces of denndatioQ. In all the numerous ravineo 
that arc crossed, up to the steep descent into tho Riangwylam, the 
lower sandstone in thick beds is seen with a dip of from 10 to 12 degrees 
west, bending to south-west, in tho direction of the main ridgo. Tho 
descent into the Riangwylam valley was quite 300 feet; on reaching 
the river and looking np the gorge, a fine cosoade is seen falling over a 
steer cliff of horizontal strata, the liinestono at the top ; the whole Hcenc 
being most lovely and grand. In the bed of this stream, lay masses 
of limostono fallen from tho cliff above, and a few pieces of coal soon 
led to iny finding a thiu seam of ba<l quality, and evidently tho high¬ 
est in the series. It was about one foot thick associated with coai'so 
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bAndstotiB of light colour. A hod of carbon nccoii.s shale above tlii^ 
cniitainod a goo^l deal of Hhining iron pyrites, aud yv&H very heavy. 
A steep ascent licrc conimecocs, np a apnr, hounded on the north by 
a lateral valley of the lUangwylam, wo hjul just crosacd. Beds now 
wore Keen, with the rise to have an easterly iuclino, or tlic coinmouco- 
incnt nf another grout roll in the KandHloiies. Near tlio top u truce 
of coal WiiK lonnd, hut nowhci'c in the forest could I find a salisfactory 
sect ion. The thick debris covered the gmmul too deeply, the associated 
heds being very fine sparkliug, lilac coloured KaiKlstoues. At the top 
of the final ascent, M’licre an open glmlc in the forost wan cutorcil, 
tlio surlucc sandstones wore of a very gritty CAmso description, with thin 
beds of water-worn quails pebbles, and had mure the lode of llio 
coarse bods seen near Muobelnrkur, i&c. After crossing n ravine 
wiierc Iho dip is south, these beds are seen capped by the lowest 
Htvnia of the mimniulitic rocks, but it is a mere outlier nml (uily some 
20 fret thick. Severa] other isuUtc<l aiaK.*>CH ure contiguous. Tlic sinid- 
stone, beyoud this a short distance towards the vllbigo of Nongnni- 
hii, dip with the surface level of the ground, and is evidently of the 
same Imvd durable kind, that ocenrs near Nongkerosi, but hero it is 
thrown np several hiiudrod feet higher, falling towards the soul lowest 
to rise again in a higher roll, in the colniiuating scarp of Putnhmgroo. 

The village of Nongumlai is a very good central point, whcnco 
the geology of this neighbourhood can be stiKlicd. It staucls on an 
open bare slope of the hard snntUtono that terininato a few hnndred 
yards below, in tlie main stream, a Bonreo of the lliu Duiliang flow¬ 
ing to the south. luimcclintely beyon<l this stream a d<mscly forest- 
clad hill rises rather abruptly, all of nuimmilitic limestone, the surface 
of the slope being as usual, most fantastically eaten away. Thonce to 
the BOuth a very large area covcrc*! with forest is also of tins rock, in 
whicli nil trace of drainage liucs ceases, wotor finding its way do>vn 
the innoTnerable ere vices and holes, or rather wells in the voclcs, for the 
word ln>le hardly expresses the deeply honey-combed state, it prosonts. 
Laud shells literally strewed the ground, principaUy largo Ci/clophorida. 
Tbo limestone here presents a thickness of some 2r)0 to 300 feet and 

g * 

is very similar in stnetoro, colour and liardiiess tlu-ongliont, none oi 
the bine and clayey ban<ls being scon. Both in tlio stream and near 
tbo top of tbo ridges, timisiwitod siunll lumps of tbo fossililorcns 
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upper beds wove found, but nowhere did I rco it tu ${Cu. The largo 
(juaiitity in tlio ravine poiutK to its existence liiglicr up the valley, but 
I liad no time to penetrate iu that direction. 

To give BOiuc slight idea of the majesty of these forests, I may 
1101*0 give the diiucusious of a tree on tho top of this hill on which a 
vnnrJian -was oxscteil by one of ujy assistantH, ascended by a rough 
ladder lashed oti with cane. After sketching the surrounding country 
on tlic jdaiio table fvotii it, on desccuiliiig, I measured it down 02 feet. 
The upper branches In^hiro they were cut away to open out tho view 
[)vobubly 20 feet higher. Tho tree wns without a brunch for 50 
foct from the gruiuul, a dean straight trunk, but at that Jicight forked 
into two contiguous Rtcuis, and continual thus for 30 feet higher. Its 
girth was HUiall for size, being only Homo 14 feet near the ground. 
Til is tico was H very good average, few were shoi'tor, and many 
c-xccodcd it. With such associates, thoHo who have never seen such 
Ijopical scenery, can hardly realize its featured, and tho feeling 
in ailled by the auti(]iuty of kucIi vast growths of vegetable life, when 
pasNing through them for hours of the day. In such n country all its 
lopograpliicul features arc lost, mul to see thoiii and sketch them in, tlie 
ojjly plau for the Hurveyor is to erect platforms on li-oos, selected for 
tho purpoflt3, that they overtop and coumumd the sea of waving foliage 
tliat stretebes for miles around. Keaching tlic level of Kiudi a jdatform 
and cmorgiiig from the gloom and shade of the 80 feet below one 
into blight suu,*with the far horizon of bine hill and inoauUiii, and 
nearer valleys, is like entering another woihl. The highest level of 
these forests form a densely populated zone of insect life, among which 
the Lepitlo^hra Bcciu to rule, and many a coveted form have I seen 
from these Bites, flitting safe beyond the reach of net, much less of 
foot. 

One of the most conspicnous hills in the neighbourhood of Nongnmlai 
is Yiudku, uud u3 ou its flanks some of the best sections ai^c to be 
obtained forming a passage into still newer strata, I will describe them 
as thc'.y come in iu t^^rn along the ridge. This has a direction almost 
due south, to which the road keeps. The sandstone on which the 
nnmmnhtic rocks iu their outlicrB are seen, extend for some distance, 
tho dip about Id'^ oast; 1| miles from whore this path leaves that from 
Nougkulang to Nongnmlai, ut the foot of a rather steep ascent tho 
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limestone oectirrt in great tliickiiots, the iota) lacing perilii{i8 250 feet. Ou 
thiK ORcoiit 1 came on ileiainiOil pieces of the foaslliferoiis iron-colonled 
c\ay». Next in onlcr (nimo the nodniar fcrrugiuotiH sandstoucs^ noticed 
alao below Nongkiilang on tlio nortUcru aide, and then aguin some 40 feet 
of lituCHtoue. The topmost IkhI of thU rock was of a brown ntnber colour, 
the were sinnll and uindi redaced in nntnber, with lierc 

and there a faint trace of a Kholl; slmleK, Ami BuiulKtoneK with proeiKoly 
the same fosHils as I had found on Ntingkntaug ridge, then anccooclcd. 
The base of Yliulkii was qnito niilcs farther along the ridge ; where 
an uHCending series of the beds is first noticed, they at once become 
niiicli lighter in colonr, and coarser in texture. With this change tlio 
fossils become scuveo, at lust only an occoHional bivalve is to be found, 
and these soon di6Ai>[>cAr Altogether, tliin ahulcly beds intervene, ami 
at the top of Yiudku itself, the rock was soft, sandy, and friable. Thu 
thicknoNs of these newer dq>OKits is quite 200 feet, the dip now being 
very low to N.W. Yindku from its jso1atc<l poaition, and greater 
height than any of the hills around, formed an excellout point for 
observation, but being covennl Iti the very top with largo timber trees, 
would l>o of little use without a mnidian. From the oue built tburo, 
the view most coiiiiiiandiDg, extending to the very foot of the 
hills in the Mymensing district. 

On tlio Hpnr thrown off from it, to the cast, a like soctiou to that firat 
described, occurs again, and tlie bust spot wlicucc to visit it is Sbibak, 
situated on tlie direct roail from Nougumlai to BngoU in the plains. 
After leaving the uiniii ridge of Tigasju near Nongnndai, a quarter of 
A mile of doBcout brings one to the Lookla stroani flowing north, 
djcaving this a ridge of the fosHilferons IkhIb is another streum, tho 
Umporuon, is crossed whci'O they dip S. W. at a low angle; on the 
doKccut, the imconfonuity was again noticeable, although the beds still 
retained their normal horizoutality. After descending over a considerable 
thickness of tlio nuiniualitic lizDOStone, it suddenly is replaced by tlie 
ochi o-colonrcd sandstones, at tlio foot of an ascent extending to a height, 
eouHidorably above the lowest limestone just deft. At half a mile, 
limestones again dip north 5^, and at the bottom of the vall^ all was 
of this formation; near a huge overhanging mass of it, used as a 
temporary Hhelter, it was seen to rest on a light coloured fine sandstone 
(tho cretaceous ?), tho same Bcqncncc in every respect as is soon near 
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New-Nongkolang. The Shibak Btream was now quite close, flowing 
over the slightly sloping surface of the lower sands, and stiiklng the 
eilgcs and the termination of the limestone^ which also marked that of 
tlie forest. Tliis valley of the Shibok was for a long time a very great 
puzzle. In no direction could I see any likely depression in the 
forest-clad }ieights about, wlicro the united streams of Shibak (the 
Wnkit fmm under and north of Yindko, and the Umpemon and otheis) 
might find their way to tho plains. 

The conspicuous cliff of Kfita Bram. was the only open point in 
the neighbourhood, and it was by visiting this, I dotorminod tho 
existence of a very anomalous physical feature, on a really graud scale 
and one which, though familiar with the Uko to]>ograplucal foaturo on 
a small scale, ub seen near Cherra Pooujoe, fairly surprised mo. Tho 
cause is simple enough, the united streams all meet in tho immmuHtio 
liincstouo, that here extends quite across the main valley; the Bti earns 
drain aivay under it, over tho surface of the harder sandstone ou which 
it vests. This water must percolate under the Kilta Brain riilge into the 
llugHir, hut the greater quantity evidently finds its way into the Oabir, 
at Baglioli, tlioio a largo stream without an equivalent drainage urea. 
The ascent to Kuta Braiu cliff is through a forest of enormous trees in 
tlio bottom of the volley, passing into bamboo near tho ciest of the 
ridge, that rises quite 350 feet on the south. The fossilifoious sands 
Buceoeded limestone as usual, and continued to a short distance within a 
few feet of the cliff; this consistod of fine thin-bedded sands, micaceous, 
of light ochre and gray colours; they dip about 10^ south, but no 
fossils conid I find in any of the debris at its foot, although about 100 
feet of tho beds were hero exposed. This newer series covers all the* 
spurs south of Yindkd, and is exposed again on a direct path leading 
from that peak into the Bngsir and on to Giilagora, a village of Hubi- 
ang Garos. Some of the beds at this point were of a blue, crumbly 
clay, and all thin-bedded ; the presence of springs causing lond^slips, 
have formed this bare open spot, whence a fine view is obtained. 

Passing on down this ridge, nummnlitic limestone again makes its 
appearance ou the right hand or the west, rising in a very steep cliff, the 
path is over the red sandy clay (fossils being numerous of Nongkulang 
forms) at its base. Descended at last rapidly into the bed of Bungsir, 
here hard mosbive flue saudstoucs passed under tiie liuiestoue, which 
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<1ippo<l fnv lii^fliur than yet Hccn in lliis area, being evidently on tlio 
south side of an anliitlinal fold. The beds wliorc first obsevvod, 
dipped 12*' Koulli by west, Uicn J5° to the south, iDcrenKiiig to 20*^ and 
2r)^ south. Altliongh a deep gorge cxibte<l through the mass of the 
limestone (fieve very thickly bedded) uo water is seen; at about 400 
yanls through the goige, it tcrmmate<l Kuddeuly with its highest dip, 
succeeded imniediutcly by liigbly fossiliferous beds, well devolopeil 
under RongKiLilali, (the summit of wliicb is of tjio higher series, of 
coei’Hcr Rami and thin shales). In the Grst o[>cu clearing on tl )0 
right batik I fonml my IwKt spccinicnK of fossils in a bed in 
most oi the Nongkniang forms turnhig up. Tliosa rich dspo^sits of 
hhellsaru immediately suceciulcd, as ouo travels down the hod of the 
Hugnir, by tbiiiduuldcd bluish clays, the Raudstone Hbalos hecoiniug 
move sandy and eomiMict, the dip itAcreasing with every few 100 
yards, uutil below the village at the dohoucbonient of the si rout ii 
into tbo plains, at the very last spnr and section exposed, they avo 
coiiiplcto saiidHtoncs ol very lower tertiary Siwalik type; tbcir colour 
is brown, mid their dip about 50 degrees to ilie rouOi. 

Emerging into the rice Golds of the plains, and looking both to the 
cast and west, it is very evident that tbo loKt and far newer bods, extend 
on both Hides dong the baso of the biliK. The dip of the beds is 
seen on tbo ridges of tlio spurs most niuvkeilly,—more marked is 
this on the west, at the base of tbo true Guro bills, and tlicse, 
bctnling move to the Honth of the latitude, we arc now standing on, 
bring iu beds of again a later period. Save for the marshy pluins, 
Gut as an ocean and the greater cxnlicrancc of the forest on the hill 
* slopes, on 0 might be looking at an expanse of the Siwaliks of the 
Deyrah Dhooii, the saine characteristic long slopes towards the [dain 
tenninating in a short steep fall on the north, wbenoo rises another 
long slope of rather a lew iiicliiiG to tbo horizon. 

I followed the foot of the in both dh’cctlons; l8t, on the east 
side to Bogali, where two straams the Gabir and Ilonga uiiito, and 
form a large ami navigable Rtveam. Nothing new is observable thus 
far, tlie different “ Roras or Rtj^nw take their rise in tlie tertiary 
saudfitouea; in their beds, the same snccearion ia seen, as in the 
Rugsir at Qilla Gora, and the usual fosHtU are also found as one gets 
deeper into the Rcries. Cnwaitig the Gabir into the village of Bugoli, 
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tlio \yholc east<n*ti Bide \vit1i the hill blopcB^ are of unmniulUic lime- 
Btouo, wliicli here abuts on the plains; the Ron^a Sows out tlirough 
tlio mass of it, which dipH 25 ’ bouih^ iu bard thick bodft, uiul in the 
firnt point on this eide, whore it is worked for the Calcutta lime trade. 
A Hmostouc (pmrry, with a shallow canal approach for canoes, oc<aii'a 
about 1^ miles to the oast of Uagoli, worked 1 beliovu by the Manager, 
G. K. Hudson, Esq. of the Inglis cKtates. The Ronga vivor tukcB its 
rise immediately uuder, and to the south of the Nougkulanghill series, 
and hoH one point of interest, hut I was nmtblc, from want of leisitro, 
to follow up and oxninino it. Much coal is to be seen in the bod of 
the Ktream bi*ouglit down h'oni above, and can bo no other than an 
oiUci-op of tlint iu tlio infra nnniuuditic beds soon and dcHCtibcd at 
Nongkorasi; what its oxiout may be 1101*0 in the Ronga, it is iinpossh 
Ue to say, but it dcservcH oxaminatiou. A Hubsoqueut attack of fever 
]n‘07ontod iny penetrating fuithor to the cost of this lino, iti tho most in- 
tovcHting and promising part of this geological district, where the useful 
lUJiioral beds approach ho near the plains with the inagnilioont water 
can iiige wliich tlio tlm Rlay must offer at this very point. I do not 
think it likely that the coal will be found again near tho base of the 
IiiJIh, west of the Moishkiilla or Rtingsiang river, for a very consider* 
able distance. The gcncml strike has assnmed too strong W. N. W. 
diroctiori, towards tho culminating point Wuurai, and the tertiary 
sandstoiics appear very persistent, anil with greater breadth, west of 
Giianda Piiiga, owing to the slight extension of the hills southward. 
Ih tnming to Gilla Govn, I eavried tny survey along the base of the 
hills westward, cro.ssing tho Rongsiaiig, near longitude 91^, and on to 
Oliniida Dinga, in order to ascend and ohservo angles at the hue 
elevated hill of Marang Thaiig. 

All belongs to the older tertiary scries here ; tho principal and most 
noticeable feature of the rock being, the great increase nf dip in this 
direction, coming in with the newer beds of tho Berics (this is shown in 
Section B, Plate III), until at Ohandn Dinga, the bc<ls ai'o almost 
pci'pcndicular into the plain, forming here a hare hat rock on tho hill 
side, markpd iu tho old revenue map, as Ghuutia Dinga stone. The 
bods hero hod assumed that coarse texture, with light brown, or gray 
tint, lithologically so exactly similar to rocks of the 8iwaIikB,~even 
to the scattered strings of wator-worn small pebbles, met with in the 
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groat 111889 of tlio lower series, known better as the Nolmn group or 
Lower Siwalik formation,—tliat I think they can he well placed on 
that horizon. Whether this will bo proved still farther west, by 
the presence of the later Manmialiferous sands and gravels of the 
liiglior, and again nncouformablo series of the Siwalik group, is to 
be Hocu, and it is a most interesting (loiut; or may not tbess lost beds 
still exist under the present plain of Sylhet and Myrnensiug, nndis*- 
tuvbcd^ abutting like the present land snrfoco against the lower series? 
Tlio change is so snildon here, from dry sandy steep slopes to swamps, 
tliat withiu a few paces of the lull side, the ground is covered with the 
dead sla^Us of Paladina and Amptdlaria; the sections soon in the beds 
of the streams show on alicrnaiiou of samU with dark clay, coutaiuing 
the same sliclls. I conld point out a bed, under and to the south of 
Nuliun, 60 pit^cisely similar, with the above shells (paiticularly the iuoih) 
lasting oj>e9‘Cuf<i of the latter species) that no ouo who had wan<loiiid 
over both areas, examining them attentively, could fail to he stmek with 
the groat similarity of their deposition, Tlio only difference rcstH in 
tho present unconformity of the one, due to elevation ; and in the still 
uorinal position of tho other, slowly accnmulnting bed over bed, and 
perhaps in some ftiinre geological ago, to pass ihrougb the same mighty 
changes. Mcdlicott's explanatory ideal section in the Mavkunda under 
Nahun, (where also lies tho bods I have just referred to) is no^vhere 
brought 80 forcibly to the imagination, as at the foot of these Hahiang 
Garo nille, 

Tho boils are actually at Chanda Dinga so near the perpendicular, 
that a transition from No. 1 to No. 2 (yvle Ideal Sections below) is 
easily wrought, and this is what is actually scon at tho Junction near 
Nahuu, if anything greatly exaggei’atcd in nature, from the lateral 
force that has been introduced. 
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After TisitingMarang Thang, wheacethe deepgorgeswithprooipitoiu 
fiides of a largo river, draining from aonth^west of Pandengroo scarp, 
was seen, and presenting a complete section of the whole scries I have 
been detailing, I retraced my steps into the interior of the bills 
once more, vid Jdgui, sitnated abont four miles up the Bongsiang 
river, I give the reader some idea of this mountain stream, its fea¬ 
tures being so unlike what is genemlly seen, and nothing like it is met 
with at the base of the Himalayas. I proceeded the whole way, without 
much obstruction, in a canoe to Jdgni, the water being so little deep 
in parts that aave to a native who easily disenoninbers himself of 
supordiious clothing, it would have been a most disagreeable route* 
It became still more difficult to navigate beyond the above village, 
shallows and rapids comuieucing; yet very deep long reaches still 
continued right up to the junction with the Sen river, where is a pool 
famous for the immense number of fish killed periodically by poison¬ 
ing the water. With a stream navigable so far into the bills, one 
would esc poet the valley on either side to be broad and somewhat 
open, tho contrary is however the case. For the whole distance the 
spurs approach, and end in high sheer cliffs, washed by the excessively 
deep water of the pools at their base; opposite Jdgni itself these cliSs 
are at least 200 feet high.* 

The whole valley is extremely malarious, close, and shut in from 
air, and we all suffered a few days after from passing up it; not 
a man with me or self escaped fever, the season was advancing, 
rain had begun to fall (March 1867), which may account in a measure 
for the suddenness of the attack. A short distance above the last 
deep pool, the river is seen gashing ont, with a oonsiderable body of* 
water, from a small caveru iu the limcs^tone rocks. The valley 
still continues over these dipping at about 20^ to 25^ S. S. W., 
their strike being in the general direction of the valley. At about two 
miles further up the limestone comes to an end, and the lower sandstones 
become visible; they dip at 80 degrees. Pieces of coal had been common 
for some distance below, and here it was seen in aifu, with an increaaii^ 

* Th^ present exosUent seetioni of the sandstone rooks t these gradually 
iwer in dip, becoming very low sad rise egeio towarde the jnuction with the 
Ben rim. There is nothing remarkable in their appearance, b^ng thick .bedded, 
•ometimei rsiy soft light coloured and micaoeonsj their dip ie alwavea 
southerly one. 
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dip in the coane aasdfitonea. Abont 400 ^ards on was another bed, of 
greater thickness and better quality, the remnants of which we had seen 
foattered all the way down the stream bed; it,passed qaite across it, from 
bank to bank. For a better idea of this most interesting section see that 
marked 0; it will be there seen, that the coal is brought to the surface 
by the anticlinal in the whole set of these bods, which extend to the 
nnmmulitie limestone, being eTidently much distnrbod here, and seen to 
change snddcnly from a dip of 60 degrees N. E. to perfect horizontalityi 
and contiuuing thus with the slightest dip, about eqna? to the fall of the 
valley, all the way up to Nongunilai. This lino of dislocation, it will 
be seen from a glance at the map, is cariously situated, in a direct line, 
with another evident great bending of the same strata in the Ilugslr, 
where the limestone crosses that stream, and would extend to Bagoli, 
where the limestone is again seen bending over with an increased dip of 
S6 degrees to the south. Continued to the N. W. as a due straight line, 
it passes through a culminating point of the Garo hills, Wanvai Prak, 
which seen from a distance is doubtless of the newer stratified rocks, 
having there attained considerable elevation. 

Not far above the last mentioned section the Sd Hileng tributary 
eotnes down to the N. West; and from under the eastern scarp of 
Pundengroo, much coal is washe<l down; but I had no opportunity 
of visiting the site.* To the north of Tigasin hill-station the 
coal IB seen, with a dip north of about 8 degrees and a thickness 
of some 8 to 10 feet, in the infra nummolitiu beds; this northerly 
dip brings in the limestone at the bottom of the valley, whence the 
beds rise again with a S. 8. West iucline, and a veiy low angle. At a 
distance of some six miles, the path descends into the Aabik river, 
close to which, the same coal is met with again, here almost in a 
horiaontal position. It is again seen on the aHCent of the left bank, 
but a good deal of it is covered up with debris. On descending to 
the Wy-yow river on the other side of the ridge, gneiss comes in, and 
I did not again observe any stratified rocks all the way to Nongtien 
Shiliug, and thence vid Nongkudiba, until Landekar is again reached. 
The Urn Blay at this part of its course, flowed through tjie mass of 
metamOrphic rocks. 

Natire informaUon indioates that the coal hem is in onantlty t ereu 
should this be found the case, it is too for inW hills to be worked profitably. 
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From tbe preceding notes end eections, it will be obeerred, tb^t on 
tbis longitade we have noinfra-^bommolitic coal m at Ghem, that the 
aeamsi here occar alwaye below tbe laat named formation^ at a vezy 
regular depth below it, and that nnltke tbe coal of Cberra, it is very 
peniatent over a large area, and often to be found io a series of 
deposits one above tbe other. It is Co be traced along the high long 
line of blnff that boande the Xfm Blaj on the aontb, in its south-east 
course to its deboachement near Puna Tith baaar. If this coal ever 
be utilised, it must be soroewhere in this neighbourhood^ or between 
longitude 91^ 10' and 91^ 20', and aontb of latitude 25*^ 26'. This 
small area would well deserve a close inspection, and tbe results 
would be extremely interesting, if continued to the east, the rooks be 
followed out into the Oherra sections. Until ibis be done, it would 
be prcmatui'e to theorise, or draw comparisons, between different beds, 
one of which, the limestone, te identical, while tbe beds both immediate* 
ly below and above differ very much. I have already stated my 
opinion that for a long distance, west of Ohaudadinga, and tbe 
Rongsiang rivers, but little coal can be expected to be found, from 
the presence of tertiary sandstones on that side. 

This paper has now reached a use I little contemplated, yet with 
its errors, with which no doubt it may abound, in bringing it to 
a close, I tmst it may prove nsofnl to those^ who may at soine future 
date vihit, and plot out the same sections. 

Campf Cherra October ^ 1867* 
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On tbs akatout or Saoaetxa ScBitLiArANA and Mkubranipoba 
BbkoalknsiSj a new Goral and a Bryoitxm lieing in hrackUh water 
ai Pori Canning ;— by Fiu. Stoliozsa, Esq, Ph. JD., F. O. 8* 
Falobontologiet of the C^eoh Survey of India. 

4 

[fieeeirod Brd Jone, 186B.] 

Special interest ie always attached to the study of any organic forms, 
found living under uuusit^l and sometimes anomalous conditions, 
inasmuch as these forms very often represent peculiar types of organi¬ 
sation, adapted to the peculiar circumstances under which they live. 

In a theoretical point of view, there exist, we may say, in each tpeoi* 
fic organism a uumber of forces which, hy thuir harmonious action, 
produce a oertain stable e<iaiUbriam between the organisation of the 
animal, and the infiuencea of the medium in which it lives. Should it 
now happen that the animal is, either voluntarily or accidentally, 
placed, under conditions different from those under which it formerly 
existed^ and further, should the inflnenco of these external agencies be 
BO great as to overthrow, or be not sufficient to maintain this equili¬ 
brium, it devolves npon the organism to restore this balance, or to be 
dissolved into various other forces. The latter case need not occupy 
here our attention any farther; bnt as to the former, wo may obsoi ve 
in general that tlio amonut of the changes in the organism, necessita' 
ted for the purpose of restoring the disturbed or unstable eqnilibrium, 
may in various cases be very different. 

In some cases an alteration in the colour or in the viscosity of the 
animal may suffice; in others it requires a change in the digestive or 
the nervous system, and again in others it becomes necessary to change 
the existing, or to pi’oduce new and additional organs of locomotion, 
dso. Tims are clearly hy natural eelection produced n/w forms or 
types of organisms, designated by natnralist varieiiee^ epeeiee^ genera, 
&c. * 

Looking at the same time upon the numeronsly varied organisation 
of beings in general, it will readily be understood that tlw less dif« 
ferent the organs of a species may he,—that is in other words, the lower 
its place is in the natural system,—in the same degree wonld probably 
decrease jthe necessit for a change in the organs. In any case, 
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this cbango would not be so easily perceptible^ os when the organs are 
numerous, yarious and more highly developed. ExpresKing, there• 
fore, this idea in a more general way, we imply that, within certain 
limits,* forms of lower orgamsation possess a greater faculty of ac« 
commodating themselves to different conditions of life, than more 
highly organised beings. 

In the present communication I shall record a very iuteresting case 
of the persistency of a form under different conditions, relating to a 
coralline species, a so-called sea-anemone, and to another species 
belonging to the Bryozoa, or the lowest organised Molluscs. With 
respect to tlio anatomy and physiology of these two species, I shall state 
all the data which I liave obtaiued, for though some of them are not 
directly now discoveries, still detailed records of these animals are so 
rare, that I must treat the subject somewhat at length, in order to 
be intelligible; aud this, I think, is very necessary as naturalists have 
become in late years rather scejitical regarding new species, only 
characterised by few high sounding,—occasionally unintelligible,— 
terms. Besides this, it would be impossible for me to give additional 
observations, without bringing them into a systematic connection with 
those which are already known on this subject* 

Phylum, CmLMTEaATA.t 
(Cnidozoa or Aciiuozoa.) 

The name Cnidozoa is derived from the word uZ KvcSa^ used by 
Aristotles for the designation of this group of animals; the same 
word is now retained for the name of special, defensive cells whicl) 
characterize these animals, as will be shown subsequeutly. For the 
exftnt of the various divisions of the CcEliKTsaATA, Leukart and 
Kdlliker's works have to be consulted. 

, s 

* It is Tsry often stated that the more highly organised Amns possess a greats? 
facnltj of accommodation; this i8» howerer* I think, a mistaken idoi^ originat¬ 
ing partly in the oompariion of the same etternal inflasnoee upon organ isms 
of different kind and d^frne, partly in ^le difflonlty of notioing uiy ohangos ia 
the lower organisms. The oomparieon must always be a truly relative one i for 
in difFerently organised forms, there is a different amount of foroei present to 
oounteraot uie iaflnsnoe of external agenciea. 

t The first fkw principel divisions are noticed aooording to Hmokal’s QmeraU 
MorphQlogii, 1666, vol* Il« p. 1 m 
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Sub^phylum^ Pjtraoalipba,* 

(Poljpi). 

Ctau^ Akt!I020 A« 

(ZoophTU.f) 

Br)(1y fiesbT, attached with one end ; on the other provided with a 
mouth ufiually anrroanded by hollow and perforated tentacles \ iutornal 

cavity divided by eepta. 

8uh*clato^ HiZAcoaitLU. 

The original number of septa and teniacles are 

Order^ Balibroda4 

(Zoantheria malacodermata, sea^rosea, sea'flowera, or aea-anemoneB.) 

Body 6oft| septa not forming an external bard skeleton, into which 
the animal can retract. 

Sub-order y AoriKtACia. 

Body very rarely containing loose, aclcroid particles; base adlicrent 
at pleasure, not adapted to forma swimming sac; internal cavity 
instructed with very long, not eiuisaiblo thread-like organs (er(ntpeda)t^ 
containing the so called netUe-cella^ or cnid<9. 

Familyf 8AOAatno«.|| 

Body pierced with loop-holes (cinelideo) for the purpose of emitting 
long, retractile threads (aeoMia) containiug cnidte^ being the defeusive 
organs of the animal. 

This family may be separated into two divisions, the Sagartiina and 
t^e BunodiMf the latter of which have the colamn instructed with 
tubercles. 

* 

* ITrom being usually adherent to the other tab*phylam is called 

Ifictacalcphus, iuoluding the swimmiDg or oceanio forma. 

f This name is iuooneisteut with the uaual nomenolature^ and oould only be 
used by roySNing it into FkyUnica, but to this the namo AnihcztM io preferable. 

X This name only can imply that the animals live in water, which oontaias 
a proportion of salt, Ac, it mast not be underatood as pure sea-water, for there 
are uumerous braolrisb species belonging to this order. 

} To avoid numerous repetitious, I must direct any one, not acquaiated 
with the terminology of the anotomy of oor«^ and espeoially of tj^at of the 
HiLiaaoDA, to the aubseqnent detailed deaoriptsion of the ranoos orgaoe. Moet 
of the termi wUl be fonnd folly expUioad in Ooese's admirable History of British 
Sea-auemones. Lon«ton, lb6o. 

II The true Aetmidm, andiereril other allied toiliet, do notposaeas Ofoisiible 
ibreadi, or c^oHa, and are therefore deatiinte d ioop-bolea, or emclidef. 
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Syh-Jhmilg^ SidARTinr 
(Sagartiads^ OoiBe.) 

The body ia, According to Gosae, generally remarkably soft, more or 
pulpy, Inbricated on the snrface with copious maciis, exteriorly 
mostly ^tnddcd with iucking eapilWy which, by forming a vacuum 
have the power of adhering to foreign bodiea, but the margins of these 
cavities do not rise into eompicuoui loartt; the base is usually broad, 
the column moderately high, furrowed longitudinally; the tentacles 
aro smooth, simple, generally arranged in uninterrupted circles at the 
margin of tho disk ; the entda of the tissue are uauaily of the stilet 
kind, being long cells, with a short in itself retractile flagellum, called 
by Oosse tho ecihoraum. 

Gowe distinguishes the following divisions, from the relation of 
which the generic classification of our species will become apparent. 

A ; Tentacles moderately long, alendefi 
a; disk perfectly retractile, 

a ; column soft, destitute of suckers ... Adinoloba^ 


„ „ with suckers •••..«. .. Sagartia^ 

y \ I, partly provided with a rough 

epidermis.... . Phellia 


b; disk imperfectly retractile, . Adamna et Gregoria 
B i Tentacles represented by mere warts . • DUcosoma. 

Oenwj Sagartia, Qosse, 1855. 

All the species of Sagartia are characterised by a thick, fleshy, cour 
tractile body, adherent by a ba*e which is under ordinary circumstances 
ioider than ike height of ike column ; the anrface is studded with 
numerous small suckers, not foraieg permanent warts, and with many 
comparatively large einelidea ; the peripherical margin of the disk is die* 
tinct» but not eeparately thickened; the tentacles are simple, placed 
near the outer periphery of the disk; they arc geuerally very numerouSi 
but variable in length and arrangement; the mouth is somewhat ele* 
yated, ^ovided with two gonidtal grooves, each having a pair of 
tuberoleg on either side; the aeontia are mmerovs, and are emitted 
freely. 
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Tho presence of solid scleroid partieles of two kinds, aa they will 
be described io tbo present species, may likely be added to the genorio 
cliaractore of this gozms, but this has to be proved by the examination 
of other species. 

Species, Sagnriia Schilleriana, StoUeziaf 1868. * 

Plates X aud XI. 

Char. Sapareia eorport pulposo^ transparente^ vireseente pallidoy 
hasi lata^ sapissime rolandaia adherente; columna eylindracea^ in 
altiludine diamatre basis fere esqumte^ lonqUudinalUer a/iyMtatim suU 
eota, iransversaliter tninulissime eorrupata; septis ad peidpheriam 
pleramqtic 48, difilineiii, (tqidistatUihuSf aUernatim viresceniibus ; ien^ 
taculisnu/neresUf props per ipkerwn disci sitiSf extetioribus brevmivnSf 
ititerioribus qi^adalm hnyioriittSf c^nnmis ad basin infatiSf versus 
apicem aUenuatis^ ierminaiionibtis subtruneatis etperforatis instruetis; 
ientaculis seriem primam formantibus senis ceteris conspieuc crassiori* 
huSf ad basin sapissune rubeseentibus^ ad terminationes atbidis / apertura 
iransversaliter ocata^ ongustai labio plus minusve ja^omintniey ad 
marginem undulatOy sub^rejkzoy tubercuUs duodenis instructo; lenti- 
ginibus bipaiditiSf ad uti'umque angulum gonidialetn sit is, tubei^cnlis 
ceteris minoribus ; canalibm yonidialibus pai'vis, or^ciis rolundaiiSf 
vix prominulis, albide marginatis / radiis gonidialibua vix 

dignoscendis ; gula eulcis tireseeniibusfiircaia, 

Ovariis duodet^is, bipariitis, folHculis in utroque latere septorum 
siiis, carnleopurpureseentibus } cra^edisnumerosis, sordide luieolis, in^ 
teme suprd ovaria sUspensis; aeontiisalbiSfperlongis; einclidibus sub- 
rotundatiSf numerosis, paululum unpressisy in tegumine irreguhriter 
nennuUis props marginem superiorm eolumna positis latis- 
smisy semper (^ertisy ceteris minoribus aliquontisper obscuris ; cnidis 
ovato-elongatisy stil^arMibus,^ eetbermis brevihas props reotis instruct 
tis; s^iis mesenterialibus irstus ad basin solidulis, albis; iegumins 
eorporibus minutis tahulatis sUiceiSy ac alterit subcylindraceu et varie 
dsntatis ealcareis insiructis. 


* Gossem his above qaoted Treatise on the British Sea^Anemones disimgoishes 
four kinds of enidn, all of whiohhaTe rather long, spirally coiled except 

one globular kind, in which no eethmsqm was obierrable. The eniia of the 
present species of Sagartia are meetly, short, straight, or very rarely slightly 
bent. I shall term this kind of cnida whiob were also obserred formerly by 
Blalnville, Lettkart, end others, Goese says that the chambered term 

is the usual one in the Aetiniida, though the preeant variation seems qoite as 
oonution* 
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The principal and characteristic diatmctions of this species are^ 
the Terj great softness and transparency of the body, having a very 
slight greenish tinge, mingled with somewhat of a palo floaliy colour, 
a distinct layer of a dark green pigment being deposited near the 
external surface, below the outer muscular layer of each alternate 
septum, and thus producing greenish, longitudinal hands of about 
equal width ; further, the prominent lips of the apei*ture, the groat 
thickness of the primary tentacles, the blueisli purple colouring of 
tlic ovaria, tho yellowish ci'aspeda, tho purely white ocontia, and their 
great length. 

I shall at first speak of the various normal forms of this species^ 
than of the anatomy of the differtnl orga^ns and of their signification, 
and last of physiology^ tAc habits and modes of life, 

a. Form. 

Tho general form of tho body of tiag. Schilleriana is common to that 
of other truly niarino species of the samo genus, the column being, 
however, when tho animal is expanded in a normal condition, a little 
shorter than the diametor of the basis (see pi. X. fig. 1)« In conse¬ 
quence of tho softness of the fleshy substance, the base, (which is 
comparatively more solid than any other part), always adapts itself 
entirely to the object on which tho animal is sessile. On a smooth 
surface, the circamforcnce of the base is almost circular, only on 
account of the projecting septa slightly undulating at the margin; 
on a rougli surface all cavities* are filled up with the fleshy mass, 
securing at tho same time the attachment of the body, but also alter¬ 
ing the original roundisli form into an oval or irregularly polygonal one. 
The septa are distinctly traceable by the alternate greenish bauds. 

Tliere aro throe principal forms to be observed, which may be called 
the normal ones, being successively adopted by every animal in a 
healthy condition. Tho first is the expanded form (pi. X. fig. 1) from 
which these animals derived their name of etafiowers. Tho frequent 
bright colouring of the disc, as a mle, increases theur resemblance to 

* I baye seen portions of the body fillidg sneb oarities of abont half an 
inch iu depth, and oa^fifth of an inch broad. When tho auimal was carofally 
detoohod, it lasted for soreral days, till all tbe protuberances disappoareu, 
bnt they wore at last assimilated to tlio regular form of the body. 


5* 
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An open dowiix of one of ilte Canqfosit^. Tho tentacles roftoh far 
beyond tbo diamotor of the column, of which only tho lower portion 
in visible; tho body in perfectly traneparout, allowing all the internal 
organs to be traced without difiRcnlty, the Hpa of the mouth are 
slightly prominent; tho water is seen moving up and down in tho 
hollow tontacles, which play about actively in all directions, being 
strongly inflated at thoir roots, and grathully bocotning thinner to- 
wunls their tips. 

None of the Aefinozca possoas special organs of sensation, though 
tliey Arc highly sonnitive to the touch <if nay solid bo<]y, and oven to the 
iafluoiiGO of radiating heat, or to the light. Tho fact is that their entire 
body, when soft, and not covered by a thickened epidermis, is almost 
through out equally sensittvo and, therefore, makes special organs of 
Honsution superlluous. SUII, I should think, there must be sn in¬ 
timate connection of somo kind of nervous system through the eutim 
orgHuisin, inasmuch as the slighted touch of tho tip of a tentacle is 
Bomotimos momentarily communicated to the whole body, its effect being 
exhibited by a change of tho whole form of tho body. 

Thus u alight unusual movement of the surrounding water, or tho 
coming into contact with a solid objoct, causes the Sayariia^ when 
Gxpatidcd partially, to contract, by which a quantity of the water con¬ 
tained, is always ejcctoil through the existing openings, (cinclidee). In 
this position, (pi. X. flg. 3) the animal forma a Rhort column, with tho 
upper margin [of whicli I shall speak as tho collar^ somewhat thick¬ 
ened, the aportui'e hidden, and the tentacles protruding about onc- 
forth of thoir length ; the transparency of tho body slightly dimin- 
ishos; A few ncoftiia are usually seou to rise from tho central portion 
of tho baac, being then forcibly ejected throngU the cinclidr^^ at or near 
the collar. Sometimes the tentacles are laid down, very slightly protmd- 
ing, forming a sort of a broad cone; and then viewed from above, they are 
seen arranged most regularly: those, belonging to the different circles, 
being easily traceable from thoir thickness, (see pi, X. fig, 2), Any fur¬ 
ther <liRturbanoc gcnoi'ally induces the HagaHia entirely to contract, its 
fomi roReuihling in tliis position a short, depressed conical h^p, (see pi, 
X. fig 4), leaving only a small opening in the upper centre, from which 
nBually tho white tips of the primary tentacles slightly project. In con¬ 
sequence of the contraction of the outer moicular layer,-cliiefly consisting 
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of conoentric fibres^ tlie transverse plication becomes somewbat more 
distinct than it was before, and the iiumeiliate neighbourhood of tlie 
auckem slightly rises to short, transverse prominences. The greater con** 
traction of the pigment layer also makes the greenish bands of the septa 
more distinct, though the entire body possesses a slight tinge of the 
same colour. Tho cincUdeSy especially those placed near or on the collar, 
become rather widely open, and others are distinctly traceable; tho 
aeoniia are numeronsly ejected on diSerent places of the body, and the 
general transparency has again diuiinishcd os compared with the iuriuor 
position. 

Besides those three, so called normal, positions* of u Sajariiaf thoi*c 
are others which the animal assumes under certain abnormal conditions, 
gODorally I'esnlting from ill health, and being produced, either by 
excessive heat or light, or by a change in the saline coustitueuts of the 
water, «&c. Some of tho principal forms, os observed on cue and tlie 
sumo specimen, arc represented in figures 6 to 9, on plate X ; but I wilt 
defer tho remarks upon these, until I come to speak of the physiology 
and the habits of the animal. 

b. Anatomical Siructwe^ 

In enter more easily to uudorstaud the general anatomical structure 
of the animal, I must direct the reader to the vertical section, as re¬ 
presented in figure 3 on plate XL This section is taken only in half 
of the diametral length, being sufBciout for our purposes, and the dif* 
lerent letters, noted in this figure, have the following significations 
a, base; b, colainu; c, collar; d, disc; e, tentacles; g, throat; 
h, larynx; i, stomach, or internal cavity; k, cras^eda \ 1, acontia; * 
m'y ovaria, or the reproductive otgaus ; a, cinclidvs, or pores in the 
integhment for tho purpose of emitting the acontia, I sliall now 
briefly desoiibe these parts as much as possible iu the same order, in 
which 1 have just mentioned them. 

The entire body of the Soffartia is surrounded by an cxtei*nal, 
luucouB layer, which chiefly consists of numerous, oval citidtCy and 
sparingly dispersed gioon pigment celU. 

a. Tire base is, as already stated, a more or less round disk ; on 
which the septa are distinctly traceable (pi. X. fig. 5), being of eeu- 

* Being ehacrvablo in noit other HiLiauoOA. 
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Bidernbld thickness, According to the diilerent series to which they 
belong. The twelve ovariaii siriiigs, or reprodactive organs, can be 
seen thiougli the transparent skin; and equally easily traceable are tbo 
six bandies of the craspoda, in position nearer to the centre of the 
axial cavity than are tlie former* 

b. The colamn rcpi'csents the pcripherical portions of the mesen* 
tcrial folds, grown together, and it will, therefore, be sufficieut to give 
a detailed statemont of tlic stmetaro of one of the septa. Tlic origin* 
al uniubor of these, as represented in the view of the basis (pi. X. fig, 
5), is six, radiating from the centre. The second ciolu is again six, 
the third, fourth, and fiftli arc each twelve, one septum firat appearing 
next a<ljoiniug tbo primary septa, then one next to the secondary ones, 
than again one between tbo two lost ones. This is a common law in all 
Hexaoorallta, and I only notice it hero, because I will subsequently 
draw the attention to Uie difference, apparently existing between tlie 
increase of the septa and that of the tentacles. Tlie septa of 
the first, and usually also of the second, cicle are distinctly traceable 
almost up to the centre, those of the 3rd and 4tli nearly so, both 
being abont equal in strength, but those of the 5th are consider¬ 
ably sliorter. I have not observed in any of the numerous Rpocimuns 
which I have examined, a larger number of cicles than five, or 48 
septa altogether; small specimens often had only three or four cicles 
developed. The various ciclos are ahematically i^epresentcd in figure 
2 of plate XL 

Each septum is composed of five distinct layers, as represented in 
the enlarged section, plate XI, figure 3-a p, y, S, c. Tlie outermost 

is, as formerly noticed, almost only a mucous fluid, composed 
of a loose cellular substance, and a very large number of elongated 
nettle cells, or and a few dispersed colls of greenish pigment* 

The cnida of this tuucous layer arc, compared with others, the 
shortest, being ovatcly elongated, slightly curved or kidney-sbapod, 
having, as a rule, an ccthoncum, shorter than their own length \ 
they also appear to be nearly smooth.—Figure 4 of plate XI 
represents the appearance of the mucous layer under the micros¬ 
cope, and 4a three-isolated cnida still moiu enlarged.—The next 
layer (fi) is strongly muscular, chiefly consisting of concentric or 
cross fibi’es, forming at intervals slightly elevated ridges which 
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cotitain the so-called snekors; tliase becoming more distinctly ap¬ 
parent in the contracted poution of the nnimalp (see fig. 4, pi. X). 
These snekers, however, arc not essentially characteristic, and ap¬ 
pear to vovy gi'eatly with the age. Along the dorsal edges of tlie 
septa, there seem to be also some longitncUnal fibres present. This 
second layer is the same which, in several Aotimiaoba, becomes coriocc- 
owif taking a principal part iu the fonnation of the exotheca of other 
corals. The thinl layer (y) only couKists of thick, transverse fibres, 
containing lurgo, dark green pigment cells. Below this follows 
a tough muscular tissue (S) consisting of thin longitudinal and much 
stronger ooncoiitric fibres, gradually possiiig into a regular oavti- 
logenous skeleton (<), composed of un intercellular substance, and a 
largo number of various solcroiJ particles; the figures 5, 5a, 56 and 5c, 
on plate XI will illustrate this. Figure 5 represents a Buiall portion 
of the fourth layer, the three up|>or ones having previously boon 
removed by maceration. The mnscuUr fibres are especially strong on 
a portion of the septum; theciuclidcs avc spacious. Fig. 5a repre- 
Hciits tlic re verso or internal bide of the same poition of the integu¬ 
ment, and shews on the surface an irregular distribution of the sclcroids. 

The two last layers (jand c) chielly compose the mesenterial aeptu, 
cxtcncUng above to the month and at the base up to the centre, but 
being on the internal edge along the central axial cavity ilocply insinu¬ 
ated. Tim hardest portions of the septa are those round the larynx aud 
at the base, evidently on the two places where tho strongest muscular 
actions are roq^iiired. In ljgoi*o 8, pi. XI the most caiiilaginous 
portions are iudicated by cross lines. 

It is usually stated tliat the IlAtinoonA, and especially tho 
Actiniacea have neither an internal, nor an external solid skeleton, 
and this notion gave rise to the name Scaacorallia malacoder^ 
mata. There can be, however, no doubt that in the present case 
the two internal layers, as repi^csentcd on plate XI, figures 3 and 
5, correspond to those which - in the AsTa^ACKA for instance - 
Hocroto the enthothcca. The Bcloroid particles are of two kinds; 
some of them are long, with alight lateral appendages, and others 
aimple, afiarply angular flat bodies, as shewn in figures 5b and 6c on 
plate XI. These scleroid particles are only visible when enlarged 
to about 600 diameters; aud some of them are still extremely 
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minntc. In tlic foai tli mnscnUr layer, wliicfa chiefly consists of cross 
iibrcs^ there arc at <libtances small ronad holes to be obserred, which 
Gviilontly lead to the ciuclidcsof the outer iat^ament; these holes aro 
often nitlier imlistiactly traceable ia the sole raid pareacliyru. 

My ol)fioryatiou as to the presence of solid scleroid particles in the in* 
tcrikal tissue of the Sagartia has, in the first instance, been mailo in con* 
sc<pioncc of a simple process of maceration in water, and weak acid. It be* 
camojliowcvcr, iuiportant to test farther the tmo nature of these different 
scloroiils. I consequently exposed a apecimou, placed in a platina 
crucible, to a heat sulliciont to remoye every trace of organic matter, and 
was satiKiied to And iu it the rcaidno of a perfect, solid skeleton of 
tlie Sayavtia^ on which were seen oxtemally the holes for the cinclides, 
and, in being braken up, internally the septa. The external portions 
appeared more flbrouH, the internal more broadly cellular or reticular. 
Tlio character of the substance iHsrfectly resembled the spongy and 
irregularly cellular structure of the coral I um of other reef-forming 
Antbozoa (see fig. 0, plate XI). A portion of this skeleton was thou 
placed in hydrochloric acid; tliis operation showing that the solid 
skeleton mostly consisted of carbonate of lime, which is present in tho 
form of the long scloroids (pi. XI. fi^. 5b ); tho flat angular parti¬ 
cles, being of silica, remained unaltered (fig. 6c.). XIle latter formed 
a dark, very thin, irragnlar network, though most of them were loose, 
and ap[)ai*cntly irn^gularly distribated among tho calcareous sclcroids. 
Besides tbc two kinds of sclcroids, I observed a large number of 
cxti'cnicly flue, often branching threads; but whether these belong to 
the tissue of tho coral, or to some species of sponyes, I was unable 
to ascertain. The proportion of siliceous soleroids to those consist 
iiig of lime is not probably more than one to twenty. 

This direct proof of tho secretioB of solid scleroid particles iu the 
iutemal tissue of the Sayariia is very important, inasmuch as it will 
in time, when more observations of this kind have been made, neces¬ 
sitate a change in the eliaracteriKtics of the so-called AnUwzoa mttla- 
oodernKtia. It weald be prematura and anjostiflable to state that all the 
SatjarlUda:^\)r other AoTiNiAcaA,po88C6s an internal skeleton, os no other 
obscrvalions have been yet mode on this point. It is, however, to bo 
hoped that tho present statomont will indneo strictev and more uc* 
curate inquiry, ospocially as Mil. Eilward, Bloiuvilla, and others, many 
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jeArs ago directed attention to tLo existence of those solid bodies in 
tlio internal tissue of some of the species of Zoanihus^ Artineria^ and 
others. In spite of the solid sheleton ^icb I have described, I 
must, however, remark that the softness^the body is unusually 
great in the present species, and nobody in observing the pulpy 
appearaucc of the same wonld suspect solid scleroids in it. 

c. 7he collar^ or the upper margin of the oolnmn, is generally 
slightly 1 narked, though always indicatod hy a slight contraction below 
the upper edge. In iho abnoimal positions of the species, it becomes 
occasionally much mote prominent, (see 6gB. C, 7, 8, and 0 in pi. X) ; 
tho mascaUv tissue is also much stronger on it, than on the other 
parts of the column, and sometimes nearly liar (lend. Tho cincUdoH on 
the collar are generally the largest, often forming a continuous senes at 
its outer edge, while other loop-holes are irregularly dispersed over tho 
entire column. 

d» The dUCf forming tho upper part of the body, is very soft and 
transparent; it is only marked by radiating furrows which, strictly 
speaking, are in tho present case an essential part of the tentacles. 
It pi\)bobly consists like these only of four layers, tho innermost, 
containing tho scleroids, being wanting, or at least so much reduced, 
as to be hoidly traceable, 

e. The tentacles partially originato, according to tho above state* 
ment, at the month, becoming isolated some distance from it; 
towards the periphery they are separated from the collar by a broad 
groove. 

In the expanded animal, they are roundish, or slightly compress- 
od from* front to back, strongly inflated in tho middle and at their^ 
roots, becoming after the first half length rapidly tldnner. Their 
tips are slightly swollen or obtuse, and perforated. Externally the 
surface of tho tentacles is smooth; but under the glass fine whitish 
spots, indicating the presence of cat&a, may be observed (pi. X. 
fig. la). In tho primary tcntac1«( of older specimens the whitish 
specks are visible to the naked eye (see pi. X, fig. 1&). Tlie anatomical 
stnictnro^(sce pi. X, fig. Id) of each of the tentacles is similar to that 
of the septa, except that they appear to want the sclerotd layer. 
They are enveloped in a soft and nsnally very thick, mneons outer 
layer, being a little more consistent only at thoir bases. The cniila 
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of tlic outer lajoi* are of the same sliapo as those of the column, but 
slightly longer; the ecthonnnm being nbont tlio flame length aa the 
GoU, or ft little shoiier «a^L(UfltinctIy tamed inftide; the largest cnidco 
are not more than m an inch in length (pi. XI, fig. 7). 

llolow the mucouii layer, them is a thin muscular, then a pigment, 
and below this again a mnscular layer (pUX, figU). When the tenta¬ 
cles shrinh in a sickly or a dead specimen, they have the appearance of 
thin, 11 miniating threads, with a dark green centre, surrounded by a trans- 
purent vis^cous layrr; the former reprosoutingthe three inner, the latter 
thcniucoiifl layor, with a large namber of cnidm^ (pi. XT, fig. 

In A full grown stiociiucn there can nsnally be conutod about 100 ten¬ 
tacles, sdmetitnes more; but I have not been able to trace in a perpeiuli- 
cular ROi^tion moix) than Gto soriCH at them. To illuKtvato the diiToruuco 
in the increase of the septa, and in that of the tentacles, as I presume it 
to be the ease, I must direct attention to pi. XI, fig. 2, in which, on the 
right half, the disposition of the former, ou tlic left that of the latter 
is shown. The six primary septa meet, as I have fonuorly statod, in the 
centre of the base, but are not traceable on the disc. The six primary 
tontaclcs m'c seen to originate fr<im each two tuboi'cles of the li]i, they 
arc distinguibhod from others by their great thickness, though in length 
usually exceeded by the secondary ones. In the liealthy animal they 
often are of a light fleshy colonr, especially at their bases, and snow-white 
towards the tips; they are carriccl in a 6ini[>lo outwanl curve, generally 
with their tips, leisarcly moving about between the other toubaclea, 
which aro more actively employed, as already stated. Observed with 
a inodorately magnifying gloss, the greenish and reddish pigment cells 
can cosily be traced out. Tlic white tint of the tips is, I believe, only 
due to a very large accumnlation of cnitUCy which appear to be arranged 
in spiral rows, and become very distinct, when their inter-cellular sub¬ 
stance is removed by its more rapid decomposition. On pi. X, fig, Ic, 
a representation ia given of the tip of a primary tentacle, largely mag¬ 
nified. The onid<B of this portion of the teutocloB differ little in form 
from oihei’s of the integument, except in their larger size, Iiavtng at the 
same tioiG a proportionately thicker octhorseum. Their fluid contents 
is lioniogcneons, perfectly transparent, and the cell-membrane is rather 
more totigh, than in other entda. 

In vciy young ftpecimens, the white tips at first appear on the 



41 


1869*] and Sfenibranipora BengaUmU. 

three altera ate primariee, subsequently and gradually on all sis. 
In very old apecimonsj the tips of the next, and even partially of the 
third series, become white. Wherever the^B a large accumulation of 
cnida on the columUi or where the cniai are of a larger size, the 
white specks in the integument are readily recognised, even with the 
naked eye. 

To return to our former statement regarding the position of 
the tentacles; the next, or second series of them, consists of twelve,* 
being distinctly traceable by a bipartition of the primary tentacles, 
with which they 01*6 connected on one aide, while on the other, they 
extend to tho lip. Thus, in poeition, the secondary tentacles origin¬ 
ate more ^eripherically, and in pairs alternate with the primary ones; 
thoy often are tho longest of all, being in latge specimens about If—2 
inches in length, and most of them indicate by their whitish tips the 
presence of numerous cnid^* This stateioeDt, relative to the position 
of tho two first series of tentacles, is in the present species, based upon 
direct observation, but it was impossible to do the samo with the 
other series; though in the next at least, or the third cicle, a more or 
loss regular bt«division partially appeared observable. Sometimes I 
could notice three tentacles of a next series springing up from one of 
the former series; but this eortainly is not tho rule. Moi'eovor, judg* 
ing from the total number of the tentacles, which appears to be rather 
constant in specimens of equal size, and allowing for accidental ir- 
rognlaiities, we cannot be far from the truth, when we also accept a 
regular bipartition for the third and fourth series, as partially 
reprcBouted in fig. 2 of pi. XI. By this bi-division we obtain very , 
closely the total number observed in live spec!mens, being about 160. 
In the specimen figured on pi. X, the tentacles of the first series had 
a length of inches, those of the second If, of the third If, of the 
fourth f, and of the fifth f of an inch. 

f. The is a transversolly oval, or more or less linear opening, 
surrounded by prominent lips, which consist of twelve, elongated, 
inflated tubercles, between each pair of which originates one primary 
tentacle. aOn tho two opposite ends of the longitadinal axis, ter¬ 
minate the gonidxal eonaU with small roundish opemnga, (see 0 

* The second series of the septa is only six, like the first \ thus tentacles and 
septa do not, as already stated, tase equal step# in their derelopmani. 

6 
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in fig. 2, pi. XI). The fanctions of these internal canals have 
not AS yet heon traced out; I even failed to observe their ex-- 
tensions into the inter Gosse, and others, suppose that the 
eggs and Bperinatosoa are ejected tlirongh thorn, though I usually 
observed these convoyed through the mouth. The tubei'cles placed 
on either side of the gonidial canals, have been called IftnliyineSf they 
oi'o siiiailcr than the others, and bipartite, (soo I in fig. 2 of pi. XI). 
There also often extends a groove from the goiiidtal canal towards the 
periphery, which has been tenuod yontdial radius^ but this is hardly 
traaeahlo rn our species. Tho greenish or pule fleshy colours arc 
occasiouAlly very distinct on the lips, and the internal muscular tissue 
of tho latter is stronger, timu that of the disk and of tho tefltacles. 

g. Tlie throat is the immediate continuation of tho lips into tho 

interior \ it is long!iudiiially snicated, the fmiows boing marked by 
greenish linos, produced by the contraction of the pigment layer. 
The lengtli of the throat fioin tho lip to tho is about half on 

incii; towaixU the base it is slightly onlaigod, and then forms a 
Btrojjg piojoction (tlko Jaryir) into the iunar spaco. 

h. All along the throat the toner uiOKcnlar layer, with the scleroida, 
is rather coneibteut, and espocially so at the larynx, where it is very 
tough and nearly cartilaginous, often more so than at tlic bases of the 
septa themKclvcs. This mo scalar strength of the lips, of the throat, 
and especially of the larynx, is of course indispcasublc for tho existence 
of the aiiimul, being not only required for the seixuie of the prey, in- 
ton ded for food in the stomach, but also for its intention. 

i. Tho stomach'y the iutemul axial cavity, is produced by an 
insinuation of tho inner margins of the septa, these projecting 
to a greater or lesser extent into its space. The stomach extends 
from the larynx, which guards its entrance, to the base of the 
column. When the animal is expanded, the height of tho stomach 
measuies about f of the total height of the column. Gosse states that 
in some species, ho observed interna!ly on the septa thin, oolouied 
layera, and is inclined to explain them as a sort of a substitute for 
the liver. Nothing of these layers was observable in aky of the 
specimens of tho present species ezaminod* The stomachial cavity 
is tho vccciituculum of tho food, and contains besides several other 
organs wjiich are placed periphericoUy, 
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k. On tho intemal side of the hsyxtXy end next to the entrance of 
the stomach, are suspended the mosenterial-threads, or crtupeda^ 
These are, in the present species, flat bandMi one, or one and a half 
incli in length, being of a palo greyish yellow coloar, and with the 
lateral margins partially rolled in, so as to have the appear¬ 
ance of nearly cylindiical tubes. They liang down loosely, and the 
gieater portion of them Hoe in small heaps round the centre of the 
1)Bse. Their more centi*al position as reganla the repiDductive organs, 
is clearly yisible in the tiow of the base, (pi. X, fig. 6). There are 
always numerous threa^U together, bnt they cannot be easily dUiin- 
guished through the iutegnment of the base. 

In figure 1. pi. XI, is gi?en a representation of a specimon, which had 
itself turned inside out. In the centre the tiiicknesaof the pHmary me- 
septa is clearly traceable, then the pairs of the ovaria, partly at« 
tacliod to the septa, and beyond those towards the periphery, the very 
iiumoroUH evatpeda, and then follow the tentacUs^ with their alimnken 
tips ;~two of the threads extending beyoud the periphery representing 
tlic Qcontia. Tho ertupeda are soon constantly winding up and down, like 
wonus, contracting aud expanding, and thus shewing great vitality, but 
I have not observed in them any rapid motions \ they ara never ejected 
through the cinclides. Examined under the microscope (see figs. 8 and 
8 a, pi. XI) their onida are seen to be an'anged in two umrginal rows,* 
lying with their longer diameter perpendicularly to the length of the 
ersHpedum, and leaving in the middle a sort of a canal or a string, 
which is filled with a cellnlar substanco and a very large number of 
pigment colls; no larger cnid<t being visible iu the centre. *Iho coUuIar 
substanco probably assists in effectiug tho tuuacular motions. Tho cnida * 
Bic distingoisUed by a considerable length, (the longest about 
of an inch)) being rather straight, generally attenuated at one end^ 
aud usaally shewing iu a slight curve an indistinct central line, indicat¬ 
ing a moderately long but veiy thin ecthor^am; this latter is rarely seen 
ejected, but if it is it appears to be about one*third longer than tlia 
nettle-cell itself. The thinner ends of tho cnida elightly project on 
tho lateral loarginal surface of the craspodal bands, giving them a 
very fine ciliated appearance. Nninerous pigment cells and others are 
also observable between the marginal enufts. 

The true nature of the craapoda in the physiological economy 
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of tbo oninial is uot known, and varioos aaggestione have baen 
made w to their eignificatioD. It appeara to mo that most pro* 
habljr they represant s^e organa of sucrotion. It is, however, 
likely that they also serve other parpoeee at the aame tiiAe. I 
shall sobseqnently relate a case which tends to prove that they 
are eepecially active when the Sagartia takes some food into its 
etomaob, thns, by their natoral central position, they not only guard 
the reproductive organs against any injury from hard particles which 
are received as food into the internal cavity, but they most probably 
also facilitate the maceration and digestion of the food* The ready 
nutviiuent, or cliilns, most be absorbed by the entire inner surface of 
the body, for no special organs are observable for its distribution. 

1. Next in importance, for the existence of the animal, appear to bo 
the oconfia, which ave also flat bands consisting of entdtes these being 
likewise arranged traneversally in two rows on oithor side, leaving a 
narrow space in the centre which is, however, in the present case ocou* 
pied by large transparent colls, a very small quantity of a fine gianular 
substance, and by cwufw of different siao (see figs. 0,9a, 9b, pi XT) 
The marginal caufti arc projecting at the edges about one*fourth or 
one*fifth of their length, and not unuRually have their ecihortBa ejected. 
The cnida of the acorUia are distingaished by their great length 
(some of them being above ^i^th of an inch); they arc either stmight, 
or more often slightly curved, and almost equally attenuated on both 
ends. The octhoraay when ejected, often exceed the cnid^ by one 
half of tlieir length, and are soiuetiinee doubly as long; their thickness 
is abont of that of the onida, being hollow and provided nearly to 
*the tip with short, reversed cilia (fig. 9a, pi. XI), It is not improba¬ 
ble tliat the ecthoraa of all the other kind of cnida are also bearded 
but I liflve not been able to observe their minute cilia, Tho 
cellular substance in the centre of the acontia is tianapareut, but 
the large number of the marginal enidm produces a milky white 
colour, which strongly contrasts with the purple colour of tho qparw 
and the yellowish ora^peda, and thus makes the acMia reaUilv 
4**diBcemiblc< ^ 

The aeoMia are in constant motion, expanding and contracting, 
and win^Ung up and down in different directions; their movements 
being much quicker, than those of the croipeda. Their length 
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generally amounts to three or four indies, probably sometiuies 
moi’e. I baye seen them ejected on every part of the column, 
even at the base, when the anjmd ie ^cibly removed froQ its 
place of attachment, in which cose the large number of the accntia 
forms a rogclar net work round the animal. It is, 1 believe, 
principally due to the beaided ocihonea of the cnida, that the acontia 
stick firmly to every thing which they meet, until the hooks are 
forcibly removed, or until the organs themselves relax. For small 
animals the acontia aro, therefore, formidable weapons, and there can 
he little doubt that the fluid of the enida acts as a kind of poison, in 
the same way as it does in the Aealepliw. 

The different modes of emitting the acontia from the body will 
bo mentioned subsequently, but I must make here some observa* 
tions regarding their internal attachment, although it is very 
difficult to pronounce a conclusive opinion on this point. I have 
dissected several specimens for the sole purpose of obtaining a clear 
idea as to the places where the acontia originate,* and it always 
appeared to me that some of them are attached at the larynx, between 
the ovaria and the craspeda, but at the same time there seem to be 
some of them fixed below, near the centre of the base, between the 
muscular thickenings of the mesenterial folds. 1 am not awaro 
whether any thing about the attachment of the acvntia has been 
previously observod, and ifSs poseible that the basal attachment is 
only auxiliary to the one at the larynx, so aa to suppoi't tho mus¬ 
cular power required for their emisrion. 

m. Each ovarium consists of two parts, one placed on either side of 
the primary septa. The ovaria aro long undulating strings, which are" 
firmly attached with one end on the internal side of the larynx, then 
partially all along the internal cavity between the mesenterial folds, 
and loc«ely by some threads to the base. The halves of each pair are 
perfectly symmetrical, they run in a slight cnive, generally parallel to 
the convexity of the column. The colour is a bluish^purple, slightly 
varying in tint in different specimens. 

* This operatioD is indeed not so simple, as it would appear, judgi:^ from the 
transparenoy of the animal. As soon oe a portion of the 8<martia is out off, it 
iiuiQodintely contracts to snoh a degree that it is almost iinpo»sible to obeerve 
■sparately any of the intemul perta 
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Bluinville was one of the first who pointed out different se^es in 
Uie Aciiniacfiay and since then, it has been repeatedly stated, ^hat 
som<vof tlic species are hermaphrodites^ while othera appear to be sox* 
unlly distinct. 1 have exauiined a largo number of speoimene of the 
pi'CHont species, and always found the ovarian strings consisting of 
ova only, being oonnected by tlun threads, attached to a conspicuous 
median string, and enveloped in a pale purplish colonred mucous 
substanco, (sec pi. XL figs. 10, 10a, 10b). The eggs usually woi'O 
of various sizes, some of them small, evidently in a young stage, 
others much larger, those of largest size measuring about ^ of an 
inch in diameter, so os to be distinctly visible even without a 
glass, (see fig. 10a, pi. XI). The apparantly ripe eggs were perfectly 
globular, each attached to the ovarium by a thin string, it posaessod a 
markedly thickened epidermis, eurrounding a finely granular dark 
substance, and having a Urge, usnally eccentric transparent spot, 
with a minute opaque centre, (see fig. 10b, pi. XI). Besides 
those eggs there were always smallGr and larger globular ina&sos 
of irregular shape visiblo; they were in a constant Totaling motion, 
and probably represented earlier stages of ova, or otLora in a 
state of furcation. Boiled in hydrocldoric acid, the ova reTiiained 
almoHt unchanged, from which it would seem that their epidertuis 
partially consists of which I have reason to believe is also 

represented in the integument. In the hmcona substance of the 
ovaria cnida are soractiiues observed of an elongated oval shape, 
having a thin remarkably long aud Btix>ngly bearded ecthoTaum^ as 
xepi'usentod in fig, 10c on ph XL 

With respect to tlio sexual difference of our Sagartia^ 1 have to 
record the following observations which, when confirmed, iq^y throw 
some light upon the generative system of the As^iniacea After 
having kept the specimen, figured on pi. X, and the history of which 
I shall relate sabsequeutly, for abont 18 days in my aqnarium, it be¬ 
gan in small quantities to issue from its mouth a milky white, 
viscous substance which, upon examination tinder a very high power 
of the iiiiemscope, appeared to consist of small roond globules of 
difierent sizes, not however exhibiting any motion. There were only a 
few ^nida interspersed in that mass. Sickly Aehnut are said often to 
^iBsne u simUar white substance, but in the present case I could not 
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eee tho sllghtost diBiiuction betweea tlie character and form of those 
grannies (pi. XI, £g. 11) and early stage of eggs, attached to the 
ovaria thorn eel ves, except that the former were deprived of the pprple 
coloured coatingi which always snironuded the latter, when connected 
with the folicles of the ovaria. In connection with the white viscons 
mass, there wore occasionally issned pale yellowish, contoited bands. 
Each of these consiHtcd of a thin but tough, almost leathery skin, 
with numcrouB in'egnlor partitions (pi. XI, fig. 12) filled with 
extrotnely minute spermatozoa; on one side the edge of the band 
was considerably tliickcnod. The spennatozoa appeared as round 
globules, each with a very thin and short tail (pi. XI, fig. 18); their 
motions wore extremely rapid in all directions, and whenever a few 
eggs wore introduced into the moss, the epeiinatzoa were seen 
collecting rouud each (pL XI, fig. 14), until they formed a rcgnlar 
coating to it. Eggs observed a few bonrs afterwards, distinctly 
exhibited a motion of their fluid contents, but I have not been able to 
trace thuir further cliaiiges and development. It is not at all impro* 
bable that the spennatozoa, and in fact the whole of the male folicles, 
are developed, as in many other cords, either at a certain season of 
the year, or at a certain age of the animals. The act of fructification 
may result in the death oi the animal, but this is not at all likely to 
be always the case. I shall subsequently again recur to this subject 
in Homowliat more detail; as counected with the existence of the 
animal. 


0 . Physioloffjf, 

In tracing out the principal physiological pheenomena of the* 
present Sagartiay I may best attain my object by briefly relating the 
history of the specimen figured on pi. X. 

The specimen was obtained, on the 22nd March, 1868, in a tank 
close to the lailway station of Port Canning. I filled my aquarium 
with a quantity of the same brackish water, and placed the specimen 
with several others of smaller size in it« Duriog the first ton days, 
the large specimen exhibited great activity, usually having its 
tentacles spread oat, attacking every small animal that came in 
contact with thorn. The six primary toDtacles, being considerably 
thicker than the rest, were bent out in a curve, usually leisurely 
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moving ftbont between tbe basee of the other tontaclee. The Icatft 
toinih with a solid object of any part of the body, or even an nnusnal 
movomont of the water, or the sudden direction of the stin's rays 
against the animal instantly effected its sensitiveness, the effect being 
a total or partial contraction of the body. At this act a quantity of 
water was omitted, and generally a few aeontia wero ejected from tlie 
cinelides of the collar, this being done with such a force, as to niako 
the aeontia rise nearly two inches in a pcrpendicnlar direction. They 
usually remained for a few moments in tho extended position, and 
wero then gradually rolled op in a closely coiled spiral line and re* 
traotod. Seldom were there any aeontia aeen to issue from any other 
part of the column. Acconling to the magnitude of the disturbance, 
from one to about five minutes elapsed before the animal, when it 
had once entirely closed the disk, expanded again. 

After tho first ten days, tho specimen gra<lually lost some what of 
its high sensitiveness ; it almost constantly remained expanded, bnt 
the tentacles were innch less active than before, and it required a 
rather forcible touch to induce the animal to retract them. In a 
similar manner, the expansion of tho body, or the unfolding of the 
tentacles was remarkably slow, tbongh the animal would not volun¬ 
tarily remain closed longer than five or six minutes. Other specimens, 
however, which also partially lost their original sensitiveness, would 
remain closed for several hours; some of them did not expand their 
tentacles, even for many days, at least not in the day time. 

The acorUia were always first discernible to begin their movements 
near the centre of the base, proceeding towards the periphery, then 
rising along the wall of the column, till they mot a einclit, through 
which they were ejected; iltcy did not, however always rise as high os 
the collar. When they came in contact with a foreign object, they 
attacheil themselves so firmly, that they had to bo removed with force. 

^ 4 

This attachment is, as I have already stated, undoubtedly due to the 
serrated or beardeil eothoraa of their enida which are of consider* 
able length. The ejection of the aeontia is almost momentanous, but 
the retraction sometimes extends over 8 or 10 minutes, •or even 
longer ;-!a a perfectly healthy animal for abont three minutes. When 
the aeontium is retracted within the body, it again usually remains 
lying for sometime along the wall of the column, or is coiled up at the 
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pariphery of tUe baae, till it wholly dlaAppeftni towArda the ceiUro. 
I have never aeen any ^outia iasntng from the tentacles, or any part 
of the disc; as a rule they are emitted only from the sides of the 
columni but when the animal has been removed from the place of 
its attachment, I have seen them as already stated, to be emitted from 
the base near its periphery. 

Clossc says that each cinelia is not assigned to a special aeonHum^ 
bat that at the contraction of the animal, a quantity of water is thrown 
out, carrying the acontia with it, and issuing them through any cinclis 
which happens to lie nearest. This appears in general to be correct; 
bnt at the same time it can, I believoi hardly be questioned that 
60 mo muscnlar power is connected with the issue of the aconiia^ and 
perhaps the motion of the water only supports the former principal 
action, and directs the aeontiuM towards a cinclis. It would be, (or 
instance, impossible to undoratand why in the fresh and healthy 
animal, nearly all aeontia issne at the collar; and besides that some 
ol them are tmdor uircumsUooos issued with great force in a contracted 
state of the animal, where extremely little water is given ont. More¬ 
over it is very probable that the same mosoiilar power which retracts 
the acontia^ after they wera ejected, is also in operation at the act of, 
their emission. 

Regarding the digestive system of which I have pi’eviously treat- 
e<l, I must here record a very interesting observation, inasmuch 
as it supports tho suggestions previously made. I fed a large 
spocimeu with a small Crustacean,-after it had been slightly press¬ 
ed, so as to reduce its active motions, and prevent its escaping 
from the mouth of the animal. The Sagariia kept the Crustacean 
for about five minutes between tbe lips, and then by almost insensibly 
slow movements of the labial muscles grmlually swallowed it down. 
When this hod lieen done, it remained in a half contracted position 
for more than an hour. Daring this whole time the craspeda were 
aeen much more actively moving about, than either before or after 
that. The Cinataceau was actually so thoroughly enveloped in the 
net of the craspeda, that I could not trace its form; even the next day 
the craape^ were seou more approximate and arranged round the 
central space, than they were on former occasions. This observa¬ 
tion appears to be in favour of my previous statement, that the 

7 * 
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physiological Hignificutioa of the eraspcda is to eome extent that 
of secretive organs^ as livor^ gall, ponacre^ &c., being essential 
for the digestion of the food. It wonld be probably going too far 
in stating that the ready chylns is also conveyed throngh the cratspeda 
to the body, though tlie anatomical Btmctnre of their central portion 
is not directly opposed to this opinion. There can be however, little 
doubt that by the nmnerons marginal enidm^ the craspeda have 
among othein the object of protecting the generative organs from STiy 
injury which could be produced by the objects taken internally as 
food. The ae(^ntia evidently only servo for external defence, they do 
not Boem to have any other physioli^cal duties to perform. 

Passing these remarks, I may return to the history of our specimen. It 
remained in the less active state, as previously described, for about 8 or 
10 days. Alter this time it generally somewhat retracted the tentacles 
raised the disk and the Ups {jA. X, fig. 7), aud began to omit from tlie 
mouth agranular snhstance, the granules appearing, as I have alroaily 
noticed, to be eggs in very early stages of development. Xlie white 
substance was extremely viscous, and in irrcgnlar muRses more or 
less resembling contorted strings. The next day I observed that, 
besides the white substance, there also were pale yellowish stringH 
issued, containing the very minutest speiTcntosoa, as above described 
(p. 47). This issue of white substance, with eggs (?) and spermatozoeu 
follicUs lasted iii intervals for two days, after which the Hpecltuen began 
to expand ond contract its body in various ways. The tentacles wove 
reduced to about half tbeir usual length, the lips wcio projecting, the 
disc was occasionally produced, then again retracted^ the collar more 
or less inflated, aud at the same time, either the upper or the lower 
part of the body attenuated and extended, sometimes to more thau 
double the usual length, (see pi. X, figs. 6, 8, 9). These various 
transfonnations of the body were observed for about 8 hours, during 
which time the SagarCia left its former place of attachment, (being a 
small piece of wood) and was seated at tlie bottom of the aqaarium, 
on a horisontol ground. The next morning the specimen was found 
flat, perfectly turned inside out, exhibiting all the inteyial organs, 
(pl. XI, fig. 1). Tlio aconliaj croipddaf and even the tentacles shewed 
subsequently signs of vitality for more than 24 hours. Upon examining 
the figured, aud another Bpeciiaen which died under similar oonditious, 
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I found timt the oggs on the OTaria were rathoi* larger than uenully in 
other Hvo specimens, and the spermatozoa were accumulated in large 
numbers I)6tweeD all the mcaenterinl folds, and some of the pale 
strings which contained them, appeared to be "attached iiTcgnlarly 
between the ovaria. In a third instance they almost seemed to me that 
they have taken the place of some of the craspec^. 

The important question resulting from this observation is, whether 
the death of the spooimon was an accidental, or a natural one. I 
would not in the least deny, that the somewhat di^erent conditious 
under which the animals were placed, accelerated the death of two of 
iliQ specimens, hut it would be strange to adirni that their death was 
caused merely by these difToront coniUtions,* inasmuch as they hod 
hardly any inflneneo upon other specimens, living in the same 
aquarium, and remaining healthy for a long time. Before thoso 
observations wore mado and afterwards, I had at different times dissecl^ 
ed several specimenH, but I never found a trace of any spcrniatozoou 
follicles, or any spermatozoa between the ovaria, iliough tho ova were 
sometimes of largo size and highly developed. I have, never observed 
internally any yonng Sagartia. Still it appears very probable that 
the present species is like many other Acltniacea viviparous, tliis 
being tho ordinary course of propagation. I have likewise not 
observed any buds or stolones, or a natural division of any of the 
specimens. However, cither at certiua times of tho year or, more likely, 
at a certain ago the male follicles may be for mod and spermatozoa deve¬ 
loped in large numbers. The death of a specimen after the act of 
fnictification may be only an accidental one, but this has still to be 
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confirmed by other observations. In the speoimen of which I havo 
given the histoiy, the eggs remained after its death perfect, only 
loosened from the ovarian strings, while the other animal substonce 
quickly decomposed. Gosse says that he once observed an A dim a issuing 
spermatozoa, bathe does not state whether the act rosnlted in the death 
of the specimen or not. Blainvilla's observations, if I remember rightly, 
gave a distinct proof that in some species ovaria and spciinatozoa are 
developed in one and the same specimen. 

* Being probably a slight alteration of the peroontoge of the sallno conati- 
tnents of tbe water, caused by evaporation, (though this peroentAgs was 
maintained as moob as possible), grater erposoro to light and inoreasod 
temperature, want of snilloiont motion in the water, etc. 
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It is asnully sUtod that, when an Aetinui is cut into a number of 
pieces, each itwloi'OH itself to a perfect animal. Though this kind of 
pi-opagation no doubt has its limit, I may, record, that experiments 
timde 00 some specimens of tins epociea in general confirm the groat 
vitality and reprodoctiTe power of the Actiniacea, 

With the object of observing some of the ovaria, I once cut a speoi* 
men in two halves, and left one part of it in water attached to a piece 
of wood, lu about 24 boon I found the half Sogartia closed again and 
after a few days the animal waa perfectly restored, only counting a 
smaller number of septa, but oven tlieso were in time partially replaced. 
The Bpecimou, however did not grow larger, although I fed it with 
mosquitoes and Tarious larvie for about six months. The other half 
which was removed from its place of attachment died shortly afterwards. 

d. SalUat 

It is generally stated that all the Aciiniaeta are truly marine 
animals, and there are indeed very few instances known where 
species have for a time been kepi in aquaria in which the saline con¬ 
stituents of the water were in projmrtion considerably loss, than reprc« 
sented iu pure sea-water. Aciiniaf and others, are sometimes found 
attached to rocks above the low-water mark, or living in small pools 
of sea-water, but I am not acqmuntcd with any record of a species 
having been observed living pcmianently iu brackish water. 

The present species was found, as 1 have alreaily stated, in one 
of the tanks close to the railway station of Port Canning. It lives 
here attaclied to old trunks of trees * I have not observed it in any of 
the other tanks, partially on account of a difference in the water, 
partially on account of the want of any fit places of attachment. The 
specimens which 1 collected were of different size, the smallest about 
one quarter of an inch in the basal diameter, and the laigest measuring 
about inches in the same diameter. They usually were seen 8 
or 10 inches below the surface of the water but sometimes at the sur¬ 
face itself; sometimes even a part of the animal was above it, and 
while the exposed portion became perfectfy dried np under the direct 
influence of the sun, the other half remained as usually vital^ 

Slight progressive movements have often been observed in Actinia 

e Hwokcri asms PctrckCdlfphfB would on this account not suit this speoies, we 
had to optefe a tometbiuf like LigMcc^hm, 
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and I may mention, tliat one of my Rpecimens moved in 24 honra by 
gradually contracting and expanding ite baae* four inches on a level 
horizontal bottom, and three inches on the perpendicular side of the 
glass, 60 as to reach the surface of the water; In all therefore seven 
inches. All the specimons shewed a particnlar liking to move nearer 
to the surface of the water. The above shews that the Safariia has 
the power to move progressively at about tbe rate of 0 26 of an inch in 
one hour, which is comparatively a very quick motion for these usually 
sessile animals. 

The species is also common all along the banks of the Mutlah river. 
During low water the specimens often remam for hours exposed to the 
direct iufluence of the son, attached to wooden pillars, stems of tieos. 

Each specimen always retains a large quantity of water during 
the time of exposure, and gives a portion of it up when dititurbed. 

In conclusion 1 have only to mention a few words voganling the 
chemical constituents of the brackish water, in w*hich the animals 
were found living, as compared with those of boa water. Mr. D. 
Waldie, who very kindly undertook to mako an analysis of the 
water, tells me that 1000 grs. contain a total quantity of solids of 
12.87 grs., of which arc 0.78 sulphuric acid (anhydrous), 0.78 
magnesia and 0.23 limo. Mr. Waldie further observes, the arrange¬ 
ment of the constltaents is arbitrary; supposing the acids and buses 
are combined in accordance with the analyses usually given of sea¬ 


water, it will stand as follows 

Chloride of Sodium (including potassium)... 9.81 

„ „ Calcium,.. 0.46 

„ ,, Magnesium,. 0.98 

Sulphate of Magnesia,...... .... 1.17 

Carbonic acid, <kc.,.. 0.60 


12.87 

This will be found very nearly the composition of sea-wator as to its 
principal constituents, but in quantity amounting only to very nearly 
one-third of sea-water for the same volnmo of water.'’ Dana in his 
Manuel of Mineralogy also states that the amonnt of solid substances 
in sea-water changes between 82 and 37 parts in 1000 pts. of water. 

* Measuriag about oae loob iu diameter. 
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Wo tnajj tlioreforaj say tliat tHc brackish wuter from Port Gautung is 
composed of very nearly one part of sea, and two parts of tivot-waier. 
The occurrence of a species of Sayartia in brackish water, reKcmbling 
in nearly all rcspoctsof its orgaiusation marine spocics, is one achUtional 
faotliow often an animal has it in its power to select or change the con¬ 
ditions of its life. It (Iocs not apparently depend so much on the qnatitity 
of certain solid consiitnents, conipofling soa-water, as it does on tlicir 
presence in goni^ral; smaller qnantitios of them may occasionally have 
no effect upon tlio animal life, but the ahsenee of one or the other 
of thorn could likely produce a thorough change in the fauna. 

Considering the groat disturbances of the atmosphere which liave 
taken place towards the close of the last year (18C7), wo could 
suppoHO that UiCfiO corals may have been transferred from the sou coast 
in the tank accidontully. This however is not the cose. Although 
the water o( the river is subject to constant ebangos of flood aud tide, 
and contains a large proportion of fine mud and silt, which undoubtedly 
would greatly intorfero with the existence of most otlicr corals, the 
Sagartia^ live in it in largo numbers. I also found them several miles 
north of Canning, in the tributaries of tbo Matlah river, where the 
water is often much less binckish than further south, liesidofi the 
Sagartiw there are in the same tanks at Port Canning, and in the 
ncighbonrhood, a latge number of most interesting species of MoDusca 
living which mostly belong to marnio t^pcs. Many of the animals may 
die or otherwise become less active, wlicn during the monsoons the 
water of tho tanks is nearly quite fresh, but some of them certainly must 
survive. Pnre fresh water, or even that of tlio Hoogbly obtained at tlio 
‘height of the flood, acted injuriously on cho Sagartia. The animals, 
when placed in it were momentarily paralysed, though exhibiting 
vitality lor some time afterwards, but they died in about 24 hours; still 
I think it very probable that the specimens would gradually and in 
time get accustomed to the Eooghly water also and they probably also 
occur in ibis river further south, and nearer the sea^ 

I have associated with this extremely interesting species, which gave 
me tho opportunity of observing so many new points rogayliug the 
anatomy of tho Aetiniaeea, the name of my friend, Ferdinand Schiller, 
who has been so actively engaged in the improvements of the locality 
where the species was discovorenh 
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Phylum^ Mollusc A. 

Suh - phglum ^ IIimatroi.* 

Theao animals are abo called Molmeoidea ore without a 

complete nervauB byetem, the heait is wanting and if present it is 
without an auricle. 

Bbyozoa or CiiitPonA { Polgzoa ^ auctomm). 

Heart and Bpeciol organs of sonsaiiou wanting. 

8xd>-claM9^ GTMNOLJBUA.f 

With a Bimple row of tentacles. 

Order, Cazi09T0UATA.X—{CelluUttM d’Orb.) 

Cells more or loss ovate, aperture not produced, closed by an 
opotculum or a muscular lappet. 

Bub^onkr, Ihcbuatata. 

Cells more or less attached by the entire, or a portion of their base. 

Tribe, Mbmueanaoka. 

Cells abovo wholly or partially mcmbrauaceons, the aportnre being 
situated iu that membrane. 

Fofnilg, Flustrsllabupjc. 

Cells without special pores. 

Oentu, Hbmbranipora, Slainville, 

Cells large, depressed, tbeir single layera gonorally incruating 
differeut objects; upper portion mostly membraneous; aperture with 
simple, entire margins, situated at tho anterior end. 

Species, Mombranipora Bengalensis, Stoliczka, 1868. 

PI. XII. 

itfe7n&. polyzoario sen^i-cakareo, simplici, tncruslanle seu varic 
torfo; cellidis de'prcssis, ttxang\ila'ribus, lo^xgioribus quam laiis, in 
sertehiis allcm<ini{bn& poeitis, supra mernbrcnaceis, niinulissime porosU, 
infra ac laUraliier calcareit, in aduUts ad marginem superiorem non- 
nullis spinis eolidulis pattlum elevatis inelructis; apertura in adultis 
speeminihus mh-rotundatay arUice ad terminationcfn sila, •marginibus 
integris aUquaniumprominentiiue ctreumdata / margineposterioripauh 
product<naique swpius quatuor spinis postiee prolongatibus inatructo : 

* Heockol, QsnefsUe Mcrphologie, Berlin, 1866, Vol. II. p. ov. 

t The other sub-class form thoPfiTLAcrOLAtUA. 

t The other or den are VycU>$Umaia, CtcHostomatOy PaMicslUsa and Uma» 
ieUsa, * 
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tpinia inaqualihm, exteriorSius hreviortlms quam iuterioribua. Animal 
vireavenle album, leniaculi* longia, 14-18 itutruclum, 

a. Form of colb. 

The polyzoarium of this apecies is extremely v&riaMe, its form be- 
ing altogether depuodent npoa that of the object to which it is attached. 
It IB cither found iucruBtiiig stones or wood, or it grows on different 
water-plantSybcingthon rariously contorted and apparently partially free. 
According to this the cells undergo many variations, often so much so 
that it is extremely difficult todetemino the characters of the species. 

As a rule they arc hexagonal, slightly elevated, about twice 
as long than broad and posteriorly omarginatod (pi. XII, fig. 1, f). 
Tlio base and the aides are in full grown cells always solid, the 
upper portion uiore or less metubranocooos, roprosonting a usually 
slightly convex, very thin covering. The upper margins of the solid 
portion of the cell,—whore the thin membrane is attached—arc some¬ 
what raised, and each coU is separated from the next by a slight furrow. 
The oporturo lies at the anterior end, being roundish and provided 
with somewhat thickened, elevated and solid lips. The anterior portion 
of each cell with its margin extends into the basal indendation'Of tlic 
previous one, while the posterior margin of Uio aperture la much 
more proniineut, possessing a small thickened projection which is 
posteriorly often prolougoil into four, radiating spines, the outer pair of 
these being much shorter than the inner one (soo pi. XII, fig. 2). 

In cousequeuce of the greater olevatiou of the posterior margin the 
aperture, when viewed perpendicularly from above, appears almost semi¬ 
circular, but viewed at about an angle of 45 degrees from the front its 
round shape* is distinctly perceptible. The posterior upper portion of the 
cell is always convex, thin, finely perforated, and according to the differ¬ 
ent stages more or loss solid. Tlic radii or ribs originate at the upper 
latoral solid edges and extend in a more or less regular way from 
both sides toward the centre. SomeUtnes, but not usually, they unite 
in the median line and form solid cross bars. The length oi the 
radii also vaides with the age of the cells, but their number appears 
entirely to depend upon the length of the cells, (see figs. 8>4,*pl. XII). 

* 1 mentiou tins point here particularly, because the same roundup form of 
the aperture also oocmra in mouy morioo CeUep^rtr' and Lepralia, and ii usoally 
•tated to bo eemUauar, Uiougb in reality it is uot so. ^ 
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In live specimens, the cells are so ihoronghly transparent, that 
their detailed stmctare is very ftfficnltly noticed; bnt in dead cells the 
membranaceons covering general!y^Uappears^ and the solid radii of 
spines are seen to project towanU the median lino. It is, however, not 
always the case that they can he observefl, even when the cells appear 
well preserved. On account of their great tenderness, they not only 
become in dried specimens variously contorted, but are often very easily 
broken off; such is the case in almost all the fossil Membraniporm. Li 
soma, even very old oelle however, they remain mdimentary, or do 
not develop at all, with the exception of one posterior, median spine 
which is always present, it gain other very old cells become en¬ 
tirely inernsted, even at the aperture. All these variations of the 
form of the celle and the differeucca in the arrangement of the 
marginal spines are amply exhibited in figures 1*4 of plate XII, and 
tlieso will give a better idea of those changes than any lengthened 
description. * 

I hardly need to notice the great importance of the atndy of those 
stiiictural differences of the cells in one and the same species. In the 
present cose, I find that the cells which spread over a large fiat surface 
usually are short and broad (fig. 8), those which inemst small, thin 
stems of water plants, and the like, are much elongated and narrower 
(fig. 4). Were these foruis not passing one into the other, and had 
the animals not in each case been observed, one would certainly may 
tliiiik to have a good reason for acknowledging these forms as distinct 
9pei'U9^ How different would this be in the case of their being fossil 
Lepralia or Mefnbrantpora I It is certainly tme that we often de- 
Bcribe merely fossil forms, and not species. 

Only the sides and the ])ase of the cells are, as I have previously stated, 
solid; they are chiefly cotnpoaedof carbonate of lime, forming a thin po¬ 
rous layer. Each cell oommunicates through a large pore with each of 
the six adjoining cells. Two of those larger pores are found on each 
side and one in front and one behind. Sometimes, however, in younger 
cells the number of large porea is greater. When the polyzoaj'ium is 
partially fiBpe, for instance in growing round a quantity of alg®, each 
cell usoally has at the base a long membranaceons tube, throngh whicli 
a muscle, originating at the lower side of the mantle, is protruded, 
attaching the cell to the plants, (fi^. 7 and 8). The roun^ opening 

8 
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of tliiK tnLo bi'ockcn off, with aellglitlj raisod mArgiii, Ir generally 
yisiltle near tlic centre of tlie l>aae of^ each dead cell, wlien cai^efully 
^n)ovcd Iroiii its place of attachment; it U rarely wanting except ia 
Tory old ccHn (acc pi. XII, figs. 5 au<l 6). Wlicn, however, the cells 
arc firtiily nttached with their entire base the opening often becomes 
closed up, and iu time disappears altogether. Viewing the boeal 
t>ortiuii ul A polyaoariutn each cell appears scpaiated from the otliers 
by a raised iimrgiu, while their median poilions nsually ai^e slightly 
excavated. The aurface in finely porous. The usual colour of the 
coll is pure whitVj occasionally eligbtly opae or brownish. 

b. Animal. 

There is little of special interest that I can mention with reference to 
the animal of this species. It is enveloped in a perfectly tranapareiit 
nantle, which linos tlie internal, slightly rugons Bnrface of the cell, 
and appears to bo firmly atlacbed to it posteriorly atul at the margins 
of the aperture (see fig. l,y| pi. XII). When the cell is broken ond 
the animal taken out, the mantle generally reinaina with the cell; 
it in therefore very difficult to trace out the connuction of the 
ttiiimal to its nsantle. I have only ol^rved a few voiy thin muscles 
posteriorly, but none anteriorly, though they also may oxint. Equally 
difficult is it to oLseiwe the auimal exjmndcd, because the slightest 
motion of the water compels it to remain closed for a long time. 
When it protradcs out of ita coll, the total length of the tentacles 
and a poition of the collar la visible. In the ictrocted positiou 
the V-fvi'/H twisted viscera can bo clearly traced tlirongh the cell- 
menibiane. In the aniiual, taken out (fig. 1, A) of its cell, the 
length of the retracted tentacles (^) meaaurea nearly one fourth of 
that of the entii'e body; they ore separated by a groove from the 
niuscnlar larynx, in the centre of which lies the mouth; then 
follow the viscera, usnally somewhat contorted, being thickest in 
the middle, and by a sharp twist joining the membrane which 
snri’ounds the tentacles at about one-third <listanoe from their 
base. At the end of the visceral cavity, there is usually^aecn one, 
seldom two or thiac oval, dark bodies,«*probably gialoUasts, These 
viewed under the uiicroaeopo, seemed to l)c filled with a rather 
boinogeqpus, granular mass, but somcitnies there was a coutortud, 
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dark string visible, ftnd the rest was filled with a clear fluid 
(fig. 1 s ). Whether this difference is due to different stages of growth 
I am not in a position to saj. I*bavb not observed their develop- 
ment In the pi'csont species, but I hope to recur to this subject at some 
future occasion, when treating of the development of some of our fresh- 
watei* Brjozoa. 

The Tnicroseopioal structure of the animal is a granulari or cel-, 
lular substance in which nuTnerous greenish pigment cells are inter¬ 
spersed. There is no trace of cnidm, such as described in the Aetiniacea 
and Acnhfiha. The tentacles gonomllf are moved about slowly, not 
being nsually widely separated from each other, and the move¬ 
ments of each ai'O independent from those of the other, they also 
often have the tips bout outwanl, (see fig. 1, p, pi. XII). It ia 
generally stated that the tentacles of all the Bryoaoa are tabular, but 
in the present species it always appeared to me, that they are flat 
bands with the lateral edges folded in, so as to leave a broad furrow 
in the tniddle. They consist of about six or seven rows of laige 
angular cells, being finely ciliated on either side. The cellular 
sti'ucturo is perfectly different from that of the tentacles of the corals, 
but remarkably roaoinbliiig, for instance, tliat of the tentacles or 
eye-pedicles of small Oastropoda (see pi. XII. fig. 1, i)% 

e, OrowUkofthepolgzoariwn. 

The progressive growth of the polyzoarium of tho present species 
dosorvos a short notice, inasmuch as the observations on this point aro 
as yet rather imperfect. 

The terminal end of each fresh polyzoarium (seo fig. la) is very thin 
and membranaceous, being wholly composed of yonng cells, in different 
stages of development. It is in all the incruating species of this group of 
Biyozoa free, becoming attached only in an advanced age. The first stage 
(1&) appears to be that of a small, flat and homogenous cell, filled with 
a quantity of a dark granular substanco. This cell is produced in the 
form of a knosp from the previous cell of the same row. Tonng cells, 
especially seem to have the power of propagating themselves by bads, 
but in the old cells this mode is replaced by the formation of stato- 
Llasts. 



60 AfUiiomy of Sagfifiia SchiBerioM [No. 1) 

Id a next stage, subsequent to that above mentioned, cells are 
observable in which the granular sabstance is a little reduced, bat 
geneially iu the right baaiil comer a dark spot becomes visible with a 
translucent centre. Tina is the Arst distinct embi'oyoual form (fig. lc)» 
Subsequent to this the upper edges of the sides of the cell and the 
base become more solid, (fig. Id), tben a small spiue appears posteriorly, . 
but uo aperture as yet in the upper membrane, though it seems to be 
indicated by an opucdiiie (fig. 1 e). li\ the transparant centre of the 
embryo there ai*e fuiTows to be obat^rved, nulmtiug from the centre aud 
indicating tlie formation of the tontacics; a few thin muecles are also seen 
attaching the young animal to the posterhu* end of the cell. After 
this, the developmeut appears to make more rapid progress ; the body* 
extends, the twisted viscera become perceptible, the luembrano covering 
the aperture is absorbed and the basal string wliicb gives the cell a 
fixed pOdltion developed (fig. 1 /). Tims the auiinal is seen perfect, 
lying in the cavity of the cell, and the mantle becomes attached all round 
the margins of the apeiinre. At a progrossive age, the statobasts 
appear in the posterior poiiion of the visceral cavity, aud the upper 
membrane of the cell gradnally attains a greater solidity by a number of 
thickened radii or spines. All these stages of cells may ofteu be 
observed on only a small terminal portion of a Urge polyzoarium 
(fig. 1). The basal string is very strong iu the young cells, l)ut 
becomes obsolete in advanced age» as I have previoudly mentloni^d, 
it is therefore only a temporary organ, and not* esseutinl to the existence 
of the animal. 

1 also may notice at this opportunity that I observed on one of the 
polyzoria, small raembranoceous tubes attached between each two colls, 
near their apcrtoral margins. Out of these tubes an oigau was 
voluatarily, and iudepeudent of the animals in the cells, projected uud 
retracted. It siujply consisted of two fleshy these were 

probably the so culled avicularia the true nature of which,—as appi'e* 
hoiiKive organs,—is as yet little known, but the surface was so much 
covered witli diffei'eut SpongilUt^ that I was unable to trace (he 
immediate condition of these supposed avicularia with ^the cells 
themselves. When the polyzoarium was dried, the mombranaceoaa 
tubes uud naturally also their contents disappeared. 
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itnd Mernbranipora Sengalewtii. 

d* Chemical campontian of the polyzoariumt 

When boiled in hydrochloric icid, the polyzoarinm left as re* 

eidite a very thiu meinhranaceona skeleton; it was complete as 

regaiils form of the eelk. Thu tuenibranaceous skeleton could 

hardly be anything else, than chitin^ as distiuguished from the 

coiumoti horuy snbstauce by being insoluble in hydrochloric acid.* 

Sabsei^noutly I burned several portioiu of the polyzoria in a platina 

craoiblU) until every trace of organic matter disappeared. The cells 

• 

were by thU operation uot materially affected, but placed in hydro* 
chloric acid, tliey were almost perfectly dissolved, tlicy seem therefore 
to a very large proportion to consist of carbonate of lime. There was a 
sinull residue o( siliceous spienls and scleroid particles loft, but these 
wore most pixibably derived from the nameroos Spon^iUto adhering to 
the cells. 


e. BaiUat. 

Memhranipora Bengalensi^ was found at Port Canning with 8a- 
Schilkriana in the same tank of brackish water; it is, how¬ 
ever, much more widely distributed as the last. It also occurs in 
tanks, the water of which contains only about one fifth of sea^water. 
I found the species incrusting old tranks of wood on several plaoea 
along the Motlah river, on many points in the salt’lakes and in other 
places of the Sander ban. The present species does not, however, occur 
in fyesh water, where it appears to be replaced by Euloputf evidently 
belonging to the same family of OhifofitonuUa, There are a large num¬ 
ber of similar forms found on variona places of the coast of the Bengal 
Bay. One of these, with smaller celle, is often seen on sheila and 
fragments of wood coming from the lower portions of the Sanderban, 
bnt it is difficult to obtain it in good preservation. 

A marine species which I lately collected at Ceylon and at Aden is 
very like the one here described bat it has the cells much more solid. 

* The pfbtse at the eotrsuce of the cssophagus, or the iO*oa])ed theetk, 
have been (buad also to ooDsist of oluUo. 
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JBeptanation of Flatm. 

Plate X. (p. 38). 

rig. 1. Unfolded speotmon of Sagartia ScXiUeriana^ in natural sise (see 
p. S3); 1 a» a portion of a tcntaolo of the second senes i lb, & portion of 
a tenteolo of the first series, both enlaced twko the natnral slse; 1 c, 
termination of a primary tentacle, with the enida arranged in spiral 
rows, six times the natuml »Mxe; 1 d, longitudinal section of one tentacle, 
shewing the diiferent layers of which it is composed, (p. 39). 

Fig. 3. Top-ricw of the specimen represented in fig. 1, when in a half 
contracted position, (p. 34). 

Fig. 3. Side-view of the same, with the OTaria Tisible through the trans¬ 
parent body, the tentaclos half protruding, and sereml aeontia lyeotod. 

Fig. 4. Side-view of the same specimen in a fully contracted position, the 
tmnsTorse rugationi being more ^stinot than in the former positions, 


(p.34). 

Fig. 5. View of the basis; numbers 1-6 showing the 6 series of the septa; 
the dark spots, each situated on either side of tlio* primary septa, 
represent the ovario, and the stripod marks, more oeutntUy situated, the 
bundloB of the eraipeda, (p. 88.) 

Figs. 6—9. Side-viewB of the various ahnonnal fonns of the some spoeimen, 
(p-60). 


Plate XI, (p. 36). 

Fig. 1. View of a specimen turned inside outt the primary septa and the 
oraria accompaning them being prominent, (p. 60) ; 1 a, represent tliroe 
shninkcD tcntuclos, enlarged. 

Fig. 2. Ideal representation of the distribution of the septa and tentMles 
according to the dUFerent circles (p. 40). ^ 

Fig. 3* Ideal perpcudicukr -section of a Sagortia, in half of its basal 
diameter, (see explanation of the various letters on p. 35). 

Fig. 4. Ap]>eiratioe of the mucous layer, enlarged 301} d lame tors ; 4 a, a few • 
isolated vnid^t enlarged 500 diameters (soo p. 36). 

Fig. 6. Upper or outer view of the ecleroid tissue; 5 a, the internal view 
of the same; 6 5, calcareous sclcroids; 6 e, siliceous scleroids, very 
much enlaiged, (p. 37). 

Fig. 6. A portion of tlie solennd skeleton, after tiie speoimeo was burnt in a 
crucible (see p. 38). * 

Fig. 7. Cnida of the tentacles (p. 40). 

Fig. 8. Longitudinal seotioQ of a portion of a erotpedmm, and 8 a, its cjttda, 
onlaigod (p. 43). * 
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Fig. i*. LongitudioA] AActioa of • portion of nu acontium ; 0 a and 9 b , its 
enida (p. 44). 

Fig. 10. A portion of an ovarium^ 10 a, showing the distribution of the 
eggs in tho mass $ 10 eggs much enlarged; 10 c» one mida &om 
the ovarta (p. 46). 

Fig. 11. Apponranoe of the spermatoKOa slightiy enlarged. 

Fig. 12. Male ibUicle, (see p. 60). 

Fig. 12. Spermatozoa, very much enlaced. 

Fig. 14. Eggs surrounded bj spermatozoa, (p. 47). 

Plato XII, (p. 56). 

Fig. 1. Natural size, of a portion of the poljsoaHam of M^lranipora 

1 a, enlarged, With two e apposed avicnlaria on the left 
corner; 16,^1 ranous stages in the development of one oell (see p. 69) ( 
X a full grown cell with the animal partlall/ protruding, the body 
seen tiirough the transpurout cell ; 1 h, the animal taken out (p. 68) | 
1 f, a statobhut i 1 kf internal view of the tonuuml portion of a tentacle 
(p. 69). 

Fig. 2. Front view of a few cells, greatly enlarged, also shewing the spines 
attached to the lower lip (p. 67). 

Fig. 3. Front yiew of a number of cells of an oval shape; 3 a, much 
enlarged portion of the upper surface, with two transverse, solid radiL 

Fig. 4. Much elongated cells which were attached to a stem of a plant. 

Figs. 5-0. Back-views of two kinds of cells, oorresponding to figures 3 and 4. 

Figs. 7«8. Side*riewe two cells, shewing the lateral pores by which they 
communicate with the adjoining ceils, and also shewing the lower string 
which is well developed in young coUs. 
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The Mean Height of the Barometer, m Ukewiiie the Dry and Wet Bnlb 
Thermometer Meant are derired, from the hourly obiarrationi, made during 
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AiHi'acl of the HamlfM <f Ike Hourly kleieorologleal ObservalioM 
taken at the Surveyor GeueratU Office, Calcutta, 
iu the month of Sejtt-ember 1868 . 
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The Maan HejffUt of llic Baromctor, aa likewise tlie Drj and Wet Bulb 
Therxnoiueter Mcan^ are dcrircd from Uie observations made at Uie sererai 
hours durinu the uoutk. 
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▲IL iho KygrnmoIrii»p*I f'tcnibiitM aw compute by the Greenwieh ConatantR. 
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AUi/ract of the Ee%ulU of ike Tlonrlif Meteorological Oheertailone 
taken at the SHroegor GeneraVe Office, Calcutta, 
in the month September 1868. 
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Stratoni u» 6 a. v., clouds of 
di6en*nt kinds atWrawards. 
Ill under at 4 A 64 a. u. Light* 
niiig at 3 A 4 a.M. llaiu at 44* 
64 A 104 a. u. A at 64 P. 1 C. 









Heleortflogical Olf^ertatiom, 


hxv 



AMract of ike Seenlt of ike Tlonrltf ileieroloffical Olaervation9 
taken at lie Surveyor Generai'e OJiee, Oilcutta^ 
i» fie monii (f Sepiewier 1868 . 

Solar Weather, 


General upeefc of tho BVj, 


131.0 


122.0 


u o 

WlHD. 

I4I 

34:1 

Prevailing 

direction. 

. PM 



lt» 

0.90 

S, Sl S. by W. 

0.3 

0.05 

S. by E. &S.8. £. 

0.2 

1.93 

,8. by E> dt 8. E. 

0.4 

\ 

1.16 

E. S. E. 

1 

0.5 

• 9 1 

S.S.W. & 8. by K* 

0.4 

0,83 

S.by E.d: 8. 

1.2 

1 

0.66 

3. & 8. by E. 

1 1.8 

1 



130.0 ... |S.&8. LyE. 


164,8 


Clear to 5 A. J«. to 0 ?. if. \i 
afterwardH. lUin at 10 & 12i 
A. M. & from 8 to 5 M. 

Clonda of diflurent Icinda to 
noon, to 7 p. m. \i after* 
vardd. Thunder at ^ a. m. 

at7dtHp. m. Light 
rain at 4$ and Noon. 

Stratoni to 8 A. m. \ i tevNoom 

I OTorcasl afti^Ta*ard *,Thunder 
at 121 a. M. liaiik at 21 a. m. 
and from 12i to 9 p. v. 

OrorcaHt to 0 p. it. Stratoni 
aflemardn. Lightning to N, 
at4 A. M. Dr i caled at midni ght. 
Eain from lOi a. v. to 2 p. u. 
& at 6. 8. 9 A 10 p. u. 

Stratoni to 2 a. m., OTcreaBt to 
8 A. K. ''i afterward*. Dria* 
sled at 21, 41 & 61 a. m. 

Qroreavt to 11 A. x. Stratoni to* 
3 p. X. \i & afterward*. 
Liglitning to 8, at 3 a. v. 
Thunder at 6J a. m. Rain* 
from 11 to 7 & at 11 a. u. 

|\i to 2 A. X., OTcrcaet to 1a. x«. 
\i to R p. X. Stratoni after** 
^ward*. Thunder at 6 & 121 
^x. Lightning at 6 a. x. Jt at 
11 p. X. Rain from5to7 a. m. 
and at 1 p. x. 

\i to 8 A. X. *^1 to 1 P. X. \t 
afterward*. Drissled at 2 v. k«. 


i I ' • 


\i Cirri, — i Strati,^! Cumuli,v-i Cirro* 0 tnti, 
Cirro cumuli. 


i Cumulo Nimbi 






Mefeorolo^iciil OlaertfafoH, 


'zxvi 


Ab9(raci of the Re^^lU of ike Hourly Meteorological Ohzervaiiono 
laketi at ike Surveyor Geueral^e Office, Caleuiia, 
iu ike Monik of September 1866 . 

ilOtfTBLT 3iMMVl/rU, 


'MfAD of Bflr<Hnet:er for fcho month..• 

Max. licMKlit of Uie lUroiiieter ow^urred at It a. m. od fhr i«t. 
Mio. of the liarooieter occurred at 6 p. m. oa the X7tL 

Rrti'emc I'OHge of Uiv barometer during the month ... 
Mean of the daily Max. Prcaiurea ... ... ... 

Ditto ditto Min. ditto 
Mean daily ranye of the barometer during the month 


Jnebea. 

. S9.682 
.. 29.8U4 
.. 29.447 
.. 0.447 
.. 29.741 
.. 29.614 

M 0.122 


Moan Dry Bulb Thermometer for the monih ... 

Max. Touiperature ocenmd at 2 p. m. on the drd. 

Min. Tomperalure occurred at 8 a. n. on the 29th. 

Extreme I'anye of the Temperature during the mouth 
Mean of Uio daily Max. TemMraturo... 

Ditto ditto Min. ditto, ... 

Mean daily range of the Tomperature durUig>tbe month.., 


o 

88.1 

91.8 

77.4 

144 

98.0 

79.6 

8.4 


Mean Wet Bulb Thcrmoiucter for the month ... ... ... 80.4 

Mean Dry Bulb TJicrmomrter abore Mean Wet Bulb TLenuotncler 2.7 
'Computou Mean Dew-point for the month ... ... ... 78.2 

Mean Dry Bulb Thermometer abore computed mean Dew-point ... 4.6 

Inchea. 

Mean Elastic force of Vapour for the mcotb ... ... 0.962 


Troy grain. 

Mean Weight of Vapour fur the mouth ... ... ... 10.22 

Additional iVeight ov Vapour required for rx>iBplete iaturatfon ... 1.61 

Moan degree of humidity lor the muB^, couple to aaturatioa being unity 0.86 


^Inohea. 

Bained 25 days.^^Max. fall of •rain during 24 hourt »»• 8.16 

Total amount of rain during the month ... ... ... 12.69 

Total amount of rain indicated by the Gauge attached to the anemo* 
meter during the month ... ... ... ... 10.59 

Prevailing direction of the Wind. 8. A 8. E. 

Kote.^Tha clock attached to the Anemometer being out of order from 4th to 
8th, the Max. Preacuro and Raiu could not be regietered. 






Ixxvii 


IteUoroloffical ObtervaiioHM 































ileteorolegical Ob9tr^at\oH$, 


Ixxviil 


Abslracl 0 / ike HetuUe of ike Hourlg Meteorological ObeercaiioHe 
iake% at ike Surveyor Generali OJice, Calcutta, 
ift ike tuoHik of October 180S. 

Latitude 33' ^ North. Longitude 88® SO' 34"' East. 
Height of tlieCintemof t!io StandftrJ BArometer aboro tlte aealoTol. 16.11 feet. 
Daily MoAOi. dte. of tlie ObservAlionA and of the Hjgroinoti'icAl elements 


dependent tUercou. 



^ . 

©.J3 

Itanee of the Baroiuctcr 

■3 a 

Uango r>f tho Tempera* 



during the cUy. 

«§ 

iuro ilnring tho day. 

Date. 

' SJ-s 

Max. 

Miu. 

Diir. 


Mas. 

Min. 

Diff. 


Inches. 

Inches. 

luchos. 

Incites. 

0 

0 

0 

0 

1 

20.767 

29.854 

29.719 

0.135 

83.2 

67.6 

80.0 

7.5 

2 

.775 

' .638 

.712 

.126 

81.2 

88.5 

80.5 

8.0 

3 

.773 

.821 

.714 

.107 

81.2 

90.2 

82.0 

8.2 

4 

.700 

.826 

.707 

.118 

H:i.9 

87.7 

81.0 

6.7 

5 

.756 

.Ht)l 

.705 

.096 

83.4 

8H.3 

H1.2 

7.1 

it 

.737 

.791 

.680 

.in 

81.9 

90.0 

B1.5 

8.5 

7 ' 

.715 

.811 

.092 

.119 

84.8 

DO.n 

HO.O 

10.6 

8 , 

.760 

.810 

.701 

.109 

81.1 

90.0 

80.4 

9.8 

U 

.707 

.823 

.721 

.102 

81.0 

89.4 

78.6 

10.9 

10 

.820 

.880 : 

.781 

.096 

80.0 

68.4 

77.8 

10.0 

11 

.838 

1 .9(ri 

1 .792 

1 .110 

82.9 

87.5 

79.5 

1 8.0 

12 

.803 

.923 

.812 

1 .111 

83.0 

87.7 

79.6 

8.1 

13 

.870 

.913 

.821 

.119 

85.4 

91.0 

80.6 

10.4 

14 

.872 

.950 

.826 

.121 

85.1 

92.1 

80.0 

12.1 

16 

.803 

.929 

.821 

.108 

8:i.2 

87.6 

78.5 

9.0 

in 

.1)07 

.1K>2 

.m7 

.095 

82.5 

K8.7 

78.0 

10.7 

17 

.911 

30.001 

.mf 

.114 

8:^.1 

89.0 

79.0 

1 10.0 

18 

. 9.10 

.Old 

1 .886 

.127 

82.5 

87.6 

77.0 

10.0 

11) 

.960 ! 

.030 

, .901 

.126 

81.7 i 

1 87.5 

75.6 

12.0 

20 

.942 

.012 

.899 

1 .113 

81.7 

87.3 ’ 

76.4 

10.9 

21 

.910 

2D.982 

.855 

.127 

82.0 

88.5 

70.0 

11.9 

22 

.872 

.935 

.810 

.125 

81.0 

88.0 

76.0 

13.0 

23 

.876 

.953 

.826 

.127 

79.8 

87.3 

72.2 

15.1 

24 

.886 

.903 

.810 

.123 

80.4 

87.0 

73.7 

13.3 

25 

.870 

.DiO 

.823 

.117 

H0.8 

87.6 

74.8 

12.8 

26 

.903 

.965 

.860 

.105 

80.9 

87.2 

78.0 

11.2 

27 

.945 

30.025 

.901 

.124 

70.9 

87.5 

73.5 

14.0 

26 

.961 

.083 

.1KJ9 

.126 

79.5 

86.5 

73.0 

13.5 

29 

.0-t2 

.017 

.880 

.137 

78.0 

85.6 

70.8 

14.7 

30 

.935 

.017 

.874 

.I 4 :t 

77.5 

85.4 

71.6 

18.9 

31 

.962 

.012 

.905 

_ 

.137 

77.6 

84.6 

71.0 

13.6 


Tho Mean Koij^Ut of the Barometer, ea Ukewiso the Dry and Wot Biilh 
Thermometer Means are derived, from the hourly obterratious, made during 
tho day. 











Ikxix 


ilcleoroliHflcul OOstffcatioM 


At^truvl of th6 lU^niU of the lioaHs UtUoroloftcaL OiscrmUi^HS 
taken at the Hat te^or (JeueraVe Office, CalcnUa, 
in tic MppiA of October 1868. 


Pally Muanri. Ac. of tli© OlwerfnliouH and of Ike llyjjroiuclrical clemcuU 

dependent Ikcreon.— (OvnititHe^.) 




t 4 


1 


VaW. 

•s 

« . 



t b 

JO 


B 3 

3 

P 


S 9 

p 


3 



0 

1 

1 0 
$ 

1 , 

1 

Hi».3 

2.7 

^ : 

1 H0.8 

3.1 

H 1 

1 8L1 

H.J 

•i ; 

1 81.1 

2.5 

5 

81.2 

2.2 


80.3 

4.0 

7 

. 7H.8 

0.0 

8 

78.2 

0.2 

0 

77.3 

0.7 

10 

7K.1 

4.0 

11 

7U.8 

3.1 


8!).2 

3.1 

]:( 

80.5 

' 4.3 

1 1 

hi 

7U.2 

1 5 .U 

\5 

73.0 

■l.'2 

JU 

7f5.5 

0.0 f 

t 

^7 1 

70.1 

7 -?i 

IH 1 

75.0 

1 7.> 1 

VJ 

7 hS 

0.0 1 

80 

75.0 

0.1 

21 

75.3 

0.7 

22 : 

73.1 

7.0 

n ) 

73.0 

0.8 

21 i 

71.2 

6.2 

23 

75.2 

5.0 

2d f 

74.8 

O.l 

27 ‘ 

72.H 

7.1 

28 ' 

71.0 

7.0 1 

2}> 

7i>.o i 

K.0 1 

k 

S’J 

7<l.l 

7.t 

21 

71.1 

6.5 


• 

0 

1 

If 

P 

4» 

& 

Ck 

|» 

- 1 

jk k 

P, 


4 m4 



tei i 
qS. 

5 a 

9 

& 

♦ 

S ^ 

B 

3 

o 

p 

W ^ 

a 

Tj 

0 

1 Iiidiee. 

7H.6 1 

! i.O 

0.058 

78.1 ' 

' 6.8 

! .052 

78.0 : 

6.3 

.tM>7 

7tK0 

4.3 

.089 

70.7 

3.7 

.tK»2 

77.1 , 

7.8 

! .013 

710 

10.2 

! .843 

73.0 

J0.6 , 

i ; 

72.0 

1 n.i 

1 .700 • 

71.7 

8.3 

.816 > 

77.6 1 

1 5.3 

; .028 ; 

77.8 

1 5.8 

. .031 ; 

77.1 , 

8.3 

: .013 : 

75.1 1 

10.0 

^ .857 

70.1 ' 

7.1 

.885 ' 

72.3 ; 

J0.2 

.783 } 

71.2 ! 

11.0 

.736 : 

00.7 1 

12.8 

.720 ; 

70.0 j 

11.7 

1 .727 

71.3 

10.1 

.768 

70.6 ; 

11.1 

.741 

07.0 ; 

13.4 

.672 

0S.2 

! 11.6 

' .li»l 1 

. ^ 

60.9 , 

, 10.5 

.725 1 

71.3 

0.5 

.758 I 

70.5 j 

10.4 

.730 

67.8 1 

1 12-1 

.677 ! 

GO.t . 

13.1 

.610 [ 

01.1 ' 

13.6 

.605 

61.0 

12.6 

.615 1 

00.5 

11.1 

.618 ! 


tb 
& « 

II 

IS-.g 

a • 

^ a 

Additional *\Veig}il of 
4'apour required for 
complete saturation. 

u- •« * 

O Js ^ 

irl 

1^1 

a 

T. gr. 

T. »<•. 


10.28 

l.Cl 

0.87 

.10 

2.<»5 

.S3 

.37 

J.H7 

.85 

.60 

.53 

.87 

.63 

.33 

.89 

0.7U 

2.73 

.78 

.02 

3.44 

.72 

8.81 

.60 

.72 

.47 i 

•70 

.70 

D.(»8 1 

2.74 

.77 

.07 1 

1.B2 

.85 

10.01 ! 

2.02 

.83 

0.76 

.92 

.77 

.15 

3.42 

.73 

.50 

2.30 

.80 

8.11 

3.23 

.72 

.10 

.76 

.68 

7.72 

.92 1 

.66 

.81 

.56 

.69 

8.16 

.21 

.73 

7.07 

.50 

.70 

.25 

.81) 

.65 

.40 

.35 

.69 

.80 

.14 

.71 

8.16 

2.01 

.74 

7.07 

3.13 

.72 

.30 

.48 

.68 

6.02 

.74 

.65 

.55 

.64 

.64 

.67 

.37 

1 .66 

7.03 

.04 

' .70 


AU iUc trysr^mi-lriittk clcui’cu'i. arc coiurutca by tlic Grfcuwivli Ctfusttuil*. 




Oyterrafnmt, 


Ixxx 


Aliit'ari fif ihe ]UnHU9 of Ho IhaH^ ilofoorofo/;!ral OlMofTo/if*ni 
tnl'en of ihe Snrrt^or General*9 Oflee^ Orleffl/a, 
in Ho wonfA of OrMer IfiCS. 


Nonrij Mc^nn, &e, of the OlwcTTaUoQft und the JiygTOfnc(t*(ca1 clomonli 

deepen di^nt i hcr<*on. 



e_ «.» 

O *• 

\ .Rangf^ 

of the Biiroinctor 


1 Unnge of (lie Tampon« 


M fa 

tor caeit hour dnniig 

S M 

n ^ 

! tnre for reeh hoar 


*c fijS 

tho month. 

t-i 

during 

the inontlk. 

Hour. 




ft I 





Max. 

Min. 

DifT. 

II 

Max. 

Min. 

Diir. 




i 

n 




rnohcR. 

Inolic*. 

r“* 

1 

InehoA. 

Inehea. 

1 

1 

0 

i 

0 

1 

! o 

i 

Mid. 

night 

29.fl6l 

so.ficn 

20.745 

0.318 

1 

' 79-6 

1 

83.2 

74.0 

f 

9.2 

1 

.852 

.945 

.738 

.2)2 

« 79.1 

8.^.0 

73.6 

U.4 

s 

.842 

.O'W 

.727 

.2)9 

78.7 

82.8 

73.0 

9.8 


.8:37 

.922 

.719 

.213 

78 3 

82.5 

72-0 

10.5 

4 

.842 

.947 

.715 

.2:12 

77.» 

82.5 

71.U 

lO.C 

o 

.8.54 

Am 

.727 

.230 

77.6 

; 82.2 

71.0 

11.2 

() 

.872 

.982 

.740 

.2:17 

77.4 

82.0 

70.8 

11.2 

7 

.«9f) 

30.(Kj0 

.758 

.242 

78.5 

83.0 

71.5 

11.5 

H 

• 

.912 

.022 

.772 

.250 

Hl.O 

H5.2 

76.0 

10.2 

9 

.92(1 

.042 1 

.789 

.25:4 

8:1.0 

86.7 

77.7 

0.0 

JO 

.02rt 

.069 1 

.791 1 

.248 

H4.8 

87.5 

80.0 

7.5 

11 

.907 

.017 

.778 

.239 

1 

K5.H 

89.0 

81.4 1 

7.6 

Noon. 

.885 

i 29.984 

1 

.761 

1 

.233 

86.5 

1 

00.0 

82-7 

7.8 

1 

.856 

.957 

.730 

.227 

87.0 

9(12 

83.4 

6.8 

a 

.821 

.932 

.703 

.229 

87.4 

90.5 

84.5 

6.0 

$ 

.816 

.919 

.686 

.333 

87.6 

90.6 

&4.5 

6.1 

4 

.814 

.910 

.680 

.224 

87.1 

91.0 

, 83.0 

8.0 

5 

.818 

.912 

.680 

.232 

80.5 

92.1 

1 81.5 

1 10.6 

6 

.828 

.924 

.689 

.2:13 

8 (.2 

87.4 

80.0 

7 4 

7 

.842 

.947 

.701 

.246 

^.9 

i 86.2 

78.5 

7.7 


.862 

.962 

.725 

.237 

81.9 

85.0 

77.8 

1 7 8 

9 

.874 

.982 

.747 

.235 

81.0 

84.6 

76.3 

1 8 3 

10 

.880 

.992 

.756 

.2:16 

80.3 

H4.0 

, 76.6 

8 5 

11 

.875 

.980 

.755 

.225 

79.8 

63.5 

1 

74.9 

1 ^ ^ 

1 8.0 


Th« Mw Hciglit of llie B»rometor. u IiWwine t|je Dry nnd Wot Bulb 
Tliemomotor Mean* we dcnTcd from iho oWrreiiona made at the lewti 
boun during the month. 





ixxxi 


Meteorological Ohterpaiione. 


Ahiiract of the Jieinlls of the Honrly Meteorological Oheervatlone 
taken at ike Survegor GeneraVe Office^ Calcuft^, 
iu the wontk of October 180S. 


ifourl/ Mennfl, of the Obscrrationi^ and of tlie Hygromc^ncal elements 

dependent thereon.— (ConlinncJ.) 



J 

• 

15 

1 

1 

o 

o 

k . 
|-3 

t-'S 

*9 

*,S d 

ni 

*S a 

1 ^ 

u i u. 

Hour. 

1 

1 

i 

I 

0 

o 

*5 

1 

gif' 

111 

^s| 

8|‘l 

S'®* 


% k 

|i 

1 

(I* 

St 

0 

r 

O 

1 

Dry Bulb 
Point. 

^ i 

■ 

S « 

jg,9 

^ 0 1 

8 


0 

0 

0 

o 

Incliet. 

T.gr. 

T. gf. 


Mid- 

night. 

76.7 

2,0 

74,7 

4.0 : 

0.846 

9.U 

1.55 

0.86 

1 

76.6 

2.0 

74.7 

4.4 

S iC ' 

.10 

.37 

.87 

2 

76.2 

2.6 

74.4 

4-3 

.8:18 

.08 

.33 

.87 

3 

76.9 

2.4 1 

74 2 ; 

4.1 

.8:t2 

.02 

.20 

.88 

4 

76.7 


74.2 

3.7 

.832 

.02 

.14 

.89 

5 

76.7 


74.4 

3.2 

.K:t8 

.10 1 


.90 

C 

76.7 

■ti 

74.6 

2.9 

.840 

.12 1 

.89 

.91 

7 j 

70.6 


76.3 i 

3.2 

.802 

.34 

1.01 

.IM) 

s : 

77.1 


74.4 ! 

0.0 

.838 

.02 

2.12 

.81 

9 

77.0 

BSl 

' 72.8 

10.2 

Ha 

8.54 

3.2S 

.72 

10 

77.2 


71.9 

12.9 


.20 

4.20 

.66 

11 

77.1 

1 8.7 

1 

71.0 

14.H 

.761 

.00 

.83 

.62 

IfoOD. 

70.9 

9.0 

1 

71.1 

15.4 

.763 

.03 

6.07 

.61 

1 

i 76.7 

10.3 

70.6 

16.6 

.739 

7.86 

.44 

.69 

2 

76.7 

10.7 

: 70.3 

17.1 

.7;t4 

.81 

.64 

.68 

3 

76.0 

11.0 

70.0 

17.0 

.727 

.71 

.81 

.67 

4 

76.6 

10.6 

1 70.1 

174) 

.729 

.76 

.67 

.68 

5 

70.8 

KM 

71.0 

16.6 

.761 

.99 

.11 

.61 

6 

76.9 

BO 

71.8 ; 

12.4 

.771 

8.25 

3.99 

.67 

7 

77.3 

6.6 

73.4 

9.6 

.811 

.69 

.10 

.74 

8 

77.2 

msm 

73.9 

8.0 

.824 

8.87. 

2.67 

.78 

9 

77.0 

4.0 1 

74.2 

0.8 

.832 

.96 

.18 

.80 

10 

76.9 


74.6 

6.8 

.840 

9.07 

1.84 

.83 

11 

76.7 

1 

1 

1 

1 

74.6 

6.3 

.840 

.00 

.66 

.86 
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0» fomc neto tnarine Gastropoda /rom^ the SaUhem Province of 

Ceylon ;—hy Msssaa. 0. & Hf Nstilt.. 

- (VTitb plate Xlll.) 

[Beoeived aad read 5th Aa^ttj 1S6S.] 

Tho BCTOQ new epeciea described in this paper, are the first of 
a considcrAble namber ol new shells, found bf ourselves in Coy Ion, 
Up to tho present, we have suceeedod in identifying ovor 1,000 
fipecios, and are still obtaining many fresh additions, some of which 
are very interesting forms, and of which we trust, before very long, to 
publish as complete a list as possible. *OoyIon has been much 
neglected in this respect, as regards marine Molluscs, nothing having 
been published about them, except the list in Sir E. Tennant's 
admirable work which) liowever, only mentiona some of tlic well- 
known and characteristic Trincomaleo species. 

Of the shells here described, two belong to tho genus Oxynoe, 
proposed by Rafinesc^ud in the Joamol dc Phyinc" of 1819, for a shell 
from the Mediterranean, O. olivaoea; the description ia a very good 
one. Mowh in the “Journal de Conchyliologie'* for 1863, Vol. XI, 
mentiona nine species as belonging to this genns, namely^ 

1. O, olivoeeat Raf., Malta. 

2, „ SiebohVi^ Krohii, Sicily. 

9 
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3. O. bracki/cephaluSj Morch, Loc. ? This Bpecica would scorn 
to rcquira confinnation, Morub haviug merely describod it from 
11. & A. Adams* 6gnro, intended for O. Sieboldiif from which, bow* 
over, ho BtatoH it iliffcra too mDcli to bo posiubly the same speeies. 

4. I, JiTohnii, A. Ad., Sandwich L 

6 . ,, pfillnriduBt » ? 

fi. „ Aniillarum^ Orst and Uorch, 8t. Thomas. 

7. „ viridisy Pease, Sandwich I. 

8. „ Cu7Uini/u, A. Ad., W. Columbia. 

9. „ Vxf/ourauzii Montr. anci Sout., N, Caledonia. 

There can bo no donbt, the two last named apocies, mnst bo re¬ 
moved to tbo geims Volvatellnf Pease, (aeo Amor. Joum of Conch., 
18Q8, Pt. 2). 

We have also hero doaeribod two species of the raro genus Cylin- 
di'ohiiVn^ formed by Fischer iu the Jouru. do Conch, of 1857, for 
a species from Ouadubmpe, Beanii; the only other species, as yet 
dcHcribed, is from SoiUlf Australia, C. FUcheri^ Ad. and Ang. 

Of Krcdm*s genus two species have boon desenbed from 

the Moditoiraneun, ]j. Pbilipii^ Krohn,an<l /i. ettrmtis^ Mdrcb ; a third 
munctl is from Gimdalonpe, L, SouverUi^ FUeh,^ ami a fourth from 
Polyuesia, by H. Pease, i. pecta. (Amer. Jouru. ol Conch. 1868, 
Pi. 2). 

Thi'ee species of Bi'odrripia are known frenu the Philippi nos, Ji. 
irldimewty Brod., tt. Bn«l., and B, (1ami7ujit\ A. Ad. A fourth 
was desevibed from Bourbou by Desliayes, B, nilidUUvhay the same 
writer records B, irtdemensy oa occurring at the satuc locality j 
wo have also ouraolvos found at Ceylon, the rare and pretty species 
li, 9vsea and add a new species under the name of 3, exirnia. 

The only species of tho DeljdUmUinw at all closely allied to the 
shell hcie described, Ci/clostt^ma stMisjunctay H. Ad., is Delphinula 
niveay Chemn. Imlceil we do not feel quite sure, but that the present 
is tlie species origimUlji doscribeil nnder that name, and that the shell 
described and figureii for it by Kiener and Reeve, may prove to be 
a different one, certainly tlie two figures in Kuster’s Conchylien- 
Cabinet, one after Clieuinitis, the other after Kieucr, belong to per¬ 
fectly distinct speoies j tho present rfiell, if not tlio same, is very close 
to tho former, Imt differs essentially from the Utter. 
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Fai/l» PlllLlNBIDf. 

VoliVATBLLA, PCMt^ 1860. 

Volvatella cmcta, n. sp. (PUto Xtn» Pg^. 4. 4a 4b.) 

T. ovatO'Cylindraceo, mombranacca^ iuvolata, in medio pnulolum con- 
Rtricta, ntrinqne pradacta; postico abruptc contracU, aiitico lente ro* 
tundata atque snbdilatota; apcrtma pimticc anguatiaaima, in modio 
cl A UR anticti enl)rotllndatl^ labio panic rellexo; labro teuui, poatice 
oblique dosiuonte, in inetlio elnnoso; opidcriuiJe cornea, pal lido 
fnaca, ciuguUa latia vufcM^cntibua inatructa; etriis incremonti minutia, 
vegalaritcr HoxuohU. 

Long. Ill Mil.—Dlam. 6| Mil 

DlRoriug from its nCi^rcKt ally, .F. Viyauronstij in tbe pocti- 
liurily of the opiderinis and lu tbe anterior part of its aperture being 
more rounded An<l not nearly so diluted ; tUoro is also no callosity 
near tbe margin of tlio intmr Up, tbe difference in siae is equally very 
great, V. Vi/joH7VHj!iihc\rtg 24 Mil. in length and 14| in broadtb. 

Tbo animal reHcinbloH that of F. /rtojilUf Peaae, (Am. Journ. of 
Ooncli. Pt. 2. 1868), the colour being bright orange with bands of rod 
uggregi'Ated corpUMclos; it lives in shallow water on reefs among coral¬ 
lines &c .; when molested, exudes a milky fluid. 


Fam. OxTNO^iDA. 

OxTwoB, Saf,, 1819. 

(Syu. Tatruify Forb. 1844. LophncctrH^, Krolin, 1847 ) 

Oxynoe delicatula, n. sp. (Plato XIII, Fgs. 5. 5a. 5b. 5c,) 

T. ovata, invoUita, post ice ^nlo contracta ac tmneata, antice rotun- 
data, albida, tenuis; apertura postice sabcircularis, antico oyato, olou' 
gata> dilatata, margin!bus prope terrainationem posticam approximatis 
iustmeta, labio levi, tenui, labro postice panic inflexo, ad margiiiem 
acute. 

Long. 6 Mil—Diam, Si Mil-Hare. 

The much smaller expansion of the outer lip. Ac., at once diMfin* 
giiinh this species from 0. SiebohlUf which it most resombIcH. 
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The AtiimAl of UiIb species proves it to be a true Oxynoe^ it is of a 
pale sea green colour spotted with ronnd turqnoise blae spots, it is 
found on roofs in very shallow water. 

CyLi»DBOBDLLA, Fuch.^ 1857. 

CyliudrobuUa SClllpta, b. sp. (Plate XUI, Fgs. 3. 8a. 3b. Sc.) 

T. cyllndracoa, team, alba, medio angustata, posticc aab^gibbosa^ 
eutura postice profuude inoisa et ad tciininationom trnneata; labio 
iucrassato, labro sinuoao inilexo; apertura antico subdikiata ac 
rot 1111 data; snperficio striis incrementi mintitiH, ilexuosis, postice 
crass iori bus, {iropo rootis notata. 

Long, a Mil.—Diam. 4 Mil.—Very rare. 

4 

CylindrobuUa pusiUa, n. sp. (Plato XUI, Fgs. 2. 2a. 2b. 28.) 

T. cbngato^cjlmdracea, postice sob^gibbosa, trnneatim desinente, 
a1lm,nitida, polincida, tenniasima; aatnra postica onguntn; lubro inflexo; 
apcrtnra aiitico transversaUtor sabdilaUta, margiiiibus tenuibns instruc- 
ia \ suporficie striis minntis, postice approximatis notata. 

Long. 4 Mil.—Diam. 2 Mil.—Very rare. 

BatKcr closely allied to C. Btauii^ but differing in the overlapping 
of tlie outer lip, &c. There also appears to bo considerable resem- 
bkneo to a shell described by H. Peace as Voltfalella ca?idtiia, (Amer. 
Joiim. of Conch. 1868). 

LooioU; BroiUf 1847. 

Lobiger viridis, n. sp. (Plate XIII, Fgs. 6. 6a. 6b.) 

T. ovata, involata, tenuis, virescens, ultimo anfractu postice 
ynldc iulluta; apertura oblonga, antico attonuata et rotuudata, postice 
b rev iter prodacta, sub-angustata; labio teaui, prope recto, levi, lente 
elevate ; labro arcuate expanso, ad marginem tonui. 

Long. 8} Mil.—Biam. 54 Mil.—Very rare. 

L, ui/idk differs from the other species of the same genus in being 
autcriorly much more gradually rounded, as also by its greater tumidity 
near the spire, &c. 
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Fam. T&oamt>A. 

Cyolostrema (Tubiola) Bub-diajuncta. IL Ad. 

(Plate XIII} Fgs. 1. la. lb. lo.) 

Z>elp/iinu2a (uiulosaf n. sp. Proceedings Asiatic Society^ Bengal} 
Axignst, 1868 1 

T. totiuiS) subtarbinata, moderate umbilicata, spira paulo olevata, 
anfi*actiba8 qninisi fere tnbtilosifl) rapidc creacentibns instvucta, ultimo 
propo teminationem dissoluto; superticio striis mimcrosts spiral ibas 
ornata; aportura transversal iter 8ub*roinndata, marginibus tcnuibiis 
conjunctis; labro snpra atqne ad basin iusiuoato. 

Long. 6^ MU.—Diam. 9 Mil.—Rare. 

Since the publication of tbo Abstract of this paper, whore this slioll is 
noticed as new, wo find Mr. H. Adams lias described it tinder the 
above name in tbc Proc. Zool. Soc. (18C8, p. 293) from a speciinou wo 
sent to him some little time ago. 

Fafth Btouatiidj^. 

Brod^ripia oxinii&i d. sp. (Plate XIII, Fgs. 7. 7a. 7b, 7c.) 

T. Tcgnlaritcr oblonga, patcUlformis; apice cxcontrico gnb-poBtioo 
panlnlum incarvo, antice anb-applanato, postIce Icnte convexo; snper- 
ficte costalis radiantibas, longioribna ac brevioribos altemantibue, 
propo apicom obsoletis, interstiis fere seqnidistantibus soparatis ornata; 
striu incrementi conecntricie, minniis; costnlis albesccntibuB, snicis 
fuscoTabidis ; testa interna morgaritacea, in medio callositate tumes^ 
cents, incrasaata. 

Long. 10 Mil.—Diam. 7 Mil-—Alt. 4J Mil.— 

Somewhat cloae to B. nitidissima, Desh., from Bourbon, though dis- 
tinguisbable at the first glance. 
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Oit PawlnnojihyUufn nnd allied r/nnera^ especially those occm'i'iiff/ 
m the Indian Archipelago; by S. Kcrz, Ero,, Curator of the 
Valcuif-u l£erburinm. 

[ICooolved and ro&d 7th October, 18CB.] 

Tlic gcuuK PanJanophyliumt efttaLliahod in 1844, by Dr. Haaskavl 
ill hig calalogno of tho plaiitg, cultivated in the Botanic ganlcng at 
Baitenzorg (p. 297) romaincil for a long time but imperfectly known, 
until Dr. TUwuitcM in lug Ooylou plaatg, and ProfcdHOr Oudeinang in 
vou Mold and Sclilcditciulare ^^Botanisebo Zettung’* diroctod tho 
atteulion of botuuii^tg to (hie intorcsting genoA of tropical plante. 

Sotuo time flgg I noticed, in Professor MiqueVs eapplcmont to tho 
Horn of Bumutra, acveral apecics which that author liod plucod in tho 
gonus Zc^nfvnia^ but wliicb douhtlesa a>*e congeners of Pn^Kfano- 
phylhm, Tliig circunietaoco lias induc<x1 mo to examine all tlio 
Indian gpociug belonging to Pandanophyllum and lie allies, and at 
the flAiuo time to describe those species, whicli occur in the Indian 
Archipelago^ as far os tho materials at my disposal allow it. In 
the pi'csout commnnication, I shall briefly state tlio I'csultg which 
I ha VO thus obtaino<1, trusting that they will be acceptable to Indian 
botanists. Tho now genus, Thoracoetachyumf of wliich I Bhall givo 
A detailed characteristic in tho coufso of thia paper, forms to a certain 
oxtont a connoctiug link between HgiwlyU'UM and Lepironia, but it 
is suOIcicatly distinct from both of them, and doserves to be treated as 
ail independent genus of CYPEnACR^v. 

ScirpodendroHy established by the lato Zippclias in the Herbarium 
of the Botanic gardens at Buiteuzorg, U the most gigantic of all 
the Cypb&aoea I am acquainted with and, when destitute of flowers, 
it is hardly to he distinguished from atemless screw-pines. 

HYPOLTTRK^^ S. E. 

Spicae compositae sqnamis nmliquo imbricatis sqamulis squamae 
ut plurimum coutrorio instructia; spiculae soli tar ioe, rarius ternae, 
squama opposite obtectao, compressae, 1—multi florae, dlcllnos y. taro 
hermaphtoditae; floecoli uiosculi monandri, uni-squamulati, eaepius 
ad sqnamulam solam reducti; ilosculos femiueas centralis v. excentri- 



On Pandanopkyllum and aifud genera. 


71 


1809.] 


CQB, nndus y. TariiiB eqnamnlatofl; stylas 2-S~fidtu; ^heniutii v.* 
aclienium dnipaccnm. 

1 Bhall at first give a short reyiaw of the genera belonging in tliin 
tribo of the natnral oi*dor Otfebacba, and then enter in detail upi^n the 
description of the species, os far os this appears necessary. 

Conspeettts generum. 

A. Pauetflorao. Spirulae l^Z—Jhrae; Jhaeult IterwajyhfXfdUi v, 
dicUnes. 

!• IItpolytrdu : Spicae corymhosae; spicnloe S —floruo; fl. iiiamc. 
2-3; floBC. femin. nndua, contralig; siyias bifidns; achonia ossen. 

i?. Mnlt^oi ae^ S/>iculae G—muUiflorae ; JloecuU diclinca. 

* Acbonia ossea. 

2. Tiioiuoo8TA<7nY0u: Spicae corymhosae; spicnlao circlter H* 
florae; flosc. esetorioros masenh, sequent os ad sf|uauiu]fts ixuluuti; 
flosculas contrails fcmincus, nudns; stylns trifidus. 

3. Lbpibonia: Spica solitaria, sob apico culmi lateralis; spicuhvc 
multi florae; ilosc. masc. 1^6, vario motlo inter sfpiamulas vacuas 
dispositi; flosc. centralis nndus; stylos bifldus. 

* * Achenia drH}}area, 

4. Panpakopiitllom : Spicae oapitatao, y. raiins eolitarioo, termi- 
Bales; spiculae C'8florae; llosc. 3 exteriores maKculi, seqiicntCB uil 
sqnaniulas redneti; flosc. fomincus excciitricua, sqnamulatus; stylus 
2*3—fid us ; achenia acnniiData, non stipiUta. 

6. Gbpqalosciepuh : Spicae capitatac; spicnlao circitcr 7-10*^ 
florae; fiosculi 8 exteriores sacpiiismosculi, eoquentes ad squamulas 
reduct L; fiosc. femiueus excentricus squauiulaius et M[uamBlaiu vacu¬ 
um aniplccteiiB; achenia longc rostrata et longin.scule stlpitata. 

0. SciaPODGKDROM : Spicae compacto-pnniculatae ; spiculae 8-10— 
florae ; floscul. coutraliH femineus nudos; fl. reliqni omnes masculi; 
stylns bi—(v. tii ?) fidus; achcninni majnsculam, sulcato—6 costatuiu. 

I.—nTrotYTura, Bidi. 

Spicae laxc vel compocto-corymbosae, toretes. Squamae arete 
imbiicatac, dein deciduae, inferioram nonnallao vacnao, roliqirae 
triflorae, andtogynae. Flosc. masc. 2—8, nionandri, nni-squamulati; 
squamulac Bquam& opposite breviores, carinato-compressae; flosc. 
feniin. nodus, centralis; ovariom oblongntn v. snblagenaeformo ; 
stylus bilidns. Achoiiium styli bsKi comcA apougiosA rostratum, 
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compressiuspule ovaium,—Herbae perennes, rhwmate obliquo raniMo 
ligneecenie^ foliii tri/arie equitarUibui^ frequentiue trinei^iie^ ban 
complieaiifi, culmU trigonis pauc^oliatie, /oliie eulm^ oehreaejbrvie 
vaginaniibuSt corgnibis sguamosu^ epieu parvU pueillie, ‘ . 

1. H. latifolium, L. 0. Sieh. in Pers. 8yn. I. 70; J3A. Enum^ 
II. FI. 1 ; S/eud,, Ogper, 132; Jfiq. FI. Ind, Sat, m. 833; Bth. FL 
Hongh, 389 ; Kuns in Tythek, Ifdl, Vereen, JiTed. Jtul. ileel XVIII. 
ICl; ejued. in Hot. Zlg. 1865. 204. —Folia lato*Iinearia v. linearia, 
flui'snm marKiiio costaqiic apicom versos sorrolato-scabra^ t(inervia« 
uorvid Intoralibus 2 crassU in paginn soperioro obtuse prominentibus; 
culini pauoifoUati; corymbus amploe, iotricato-ramosns, v> (in var.) 
simpUciusculo ramosus, coatractoe; acbeuia vix niteutia^ iu sicco 
lacun 0 N 0 *nigosA v. subiaovia. 

llhizonta crassum, ^ramosum. Folia subcoriacea v. chartacea, 
trifurie oquituntia^ lato*liuoaria v.. linearia, Aoccido, baBUi versus 
{mrum angustata, coniplicata^ snperue cxplanatS; plicato-trinarvia, 
margin 0 a medio costaqne subtas apicom versus semilatO'Scabra^ 
2—2^ ped. longa, 1)—| poll. lata. Culmi penn. gallin. crassi 
v% giiicilos^ strictiuscuU v. debiloa, trigoni, laeves, glaocesce^tea, 
paxici—1—2 .foHati. Folia culmea baai ochreaeforme inyagi*^ 
nantiai fol. sopor i us cOTymbo saepo valde approximatnm et potius 
ijtvoincro aduouioraudum. Corymbns confertiiisculas v. divaricatus, 
nuno aimpliciuscule nunc intricate ramoaus, sqnarrosus, involu- 
cratus. luvolucri pbylla solitaria, semivorticillos ramorum susti- 
Bentia, sursum decrescentim minora et in bracteoa tronseontia. Rami 
aneipiteS; laoves, v. acie Bcabriasculi, baai bulboso incressati; in- 
feiiorea terni rarius qtiatemi^ semiverticillati, 1|^—2 poll, long!, 
V. abbreviati basi nnibVoctoati, anperiores bini v. solitarii, basi 
bractoati; raruuli ^poU. longi, bibracteolati,apice 4—2 spiculas gerentes 
V. iterate ramnlosi et bispiculati, baai viz incrassata ochreaeforini- 
bract eolati. Bamorom brocteae meiubrauaceae, marginibns cliartaceis 
oelireaeiornii-vaginatae^ 2—3 liu. longaa, v. in ramolis saperioribas 
bractea inferior cariuatO'Ianceelata acuminataj viridis, bracteolfl so* 
peripre obtus& doplo longior. Spicae minimae, elliptico-oblongae, 
obtusiueculae v. acutinsculae^ castaneae^ nitentes. Squamae ovalea^ 
obtusao, infimarum noonullae vaouae, reliqnae 8—florae. Floaonli 
later ales masculii inouaudri, antheris incluais^ uni^aquamolaii; sqoa- 
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mulae carinato^oompressAo sqiiami malto breviorea; flosc. centtalia 
DudoBj femincua, cutu floscalia moaculis quasi flosculam blaquamula- 
tum hermaphroditum reproaentaus. Ovarium sublagenaeforme, gla* 
brum; stylus * breviusculus, bifidna, ramis craaaia exaertia. Ache* 
nium parvum, in aicco frequeniias ragoeo-Iacunalosnmj niiidum v. 
Bub-caneacena. 

Hab.— ‘In bill lorcstBj from Ocylon through Hmdoostati to Birma, 
Malacca, and the Iniliau Archipelago, also occurring in the Phllip- 
piaoB, Tropical Africa, Mauritioa, Fidji islands. 

Natitb nAi^bs : Haroasaa lalakki, Suad., according Hassk.; ielat, 
Mai., but the same uame is applied by the Malaya to many other 
CYPBaACSJB. 

Tbia would appear a very variablo plant, judging from Bentham's 
identification of H. lalifoUutn with H. trinerve. I myself have not met 
with the iut6nDe<Uate forma, aud I accept here their identity merely on 
t)je authority of that disttugoiabod botanist who, no doubt, liada more 
complete aeries to compare than I have at present at my disposal. The 
vaiieties might be distiugniahed as follows^ 

Var. a. gfinniTi nTri j—spicac doplo majoies, circ. 2 lie. longae, 
fiuctigeroo, ovales, fusco^cauesceutea; achenia oblonga, craase rostrata 
praesartim rostro uauoacentc pnbernlae.—H. latifolium, L, O. £ich.f 

I, c.; H. Manritiannu), If. IS. in ZAnn, IX. 288 ; KtK Enum. 

II. 272; H. giguntcum, Wall. Cat. 3404; N, E. in Linn. 
IX. 288; ej'ud. in Wight CofUr. 93; H. diaudmm, Dietr. Spec. 
11. 365; Albikia scirpoides, Prel. Sdiq. Haenk. 185, t. 35; 
Tanga diandra, Rsi. XI. Ind, X 184; Hypoelyptum nemorum, P. 
d, B. FI. <r Ownre^ II. IS t. 67 ; H. cn«fifolium, Willd herb. 1460 ; 
Schoenus nemorum, Vhl. Synib. HI. 8. (Kheedo XII. t. 58) ejusd. 
Euudl II. 227. 

H^b.—S umatra; Singapore : T. Andereon^ No. 204; South Anda> 
man; Birma, Monlmein and Amherst: Wall. Cat. 3404; Penang on 
the hills (rompot ayam incol.): WM. Oat. 3404; Silhet: Wall. Cat. 
3404; Malay Peninsula i Or if". 6271; Fidji islande : Seemartn. 

Var. /8. trinorVdt splcae minores, fmetigerae globosae, fuscescentes; 
•achaenia laevia, in aicco magia minusve lacunoao-rugata, uitentes, 
fusetea.-^Hypolytmm trinervium, En. 11. 272; Sleud. 
Cg^. 132 ; Miq- FI. Ind. Bat. III. 382; Kurg in Tgdech. Natuurk* 
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Vereen. Ifed. 2nd. ded. XVUI. 164; ejued. in Bot. Zlg. 18G5, 204 ; 
Albikia achoanoidea, l*r»L in Beliq. Haenk. L 185^ ^ 34 ? Hypoly* 
tmm fichoenoides, N. E. in lAnn. IX. 283; Scirpua onoiualus, Betg. 
Ohe. V. 15; Hypolytrum myriantham^ Miq.Fl, Ind. Bot. III. 333. 

Sub~v(tr. 1, coniractaMia ultra poll. Into; culmi p^nn. gall, craesi; 
corymb! (praccipoo fvuctigcri) contract!, tutnoaiasinia ramis iufor!ori- 
bus plcrumqae quatematis.—WoBtcm Java; Sumatra, in Priatnan : 
D!eponborfit (paro-paro iiio.; Herb. Bogor. No. 2888.) 

8ub-var. 2, diffiM ;—folia ultra poll, lata, culm! ponn. gall. crasRi; 
corymb! divaricate•nquarrosi, ramoaiasimi, ramiB infcriorlbuB tornatis. 
Rather fioquent in the liill foroata o! Western Java, as on tbo Salak 
and Puiigorango. 

It is often diilicnlt to distingnish Sub^var. 1 and 2 from each other, 
as there are many traiisgroesions. 

Sulhvar. 3, gracilii;— Mia vix. poll, lata, ped. longa; cnlmi 
graciles; coryuibi divancato*8<]iiarroBi, ramosi, ramis luforioribuB 
ternatis.—This foim Ucnltivated in the Botanic gardonB, Buitenaorg, 
and most probably has come from the hill forests of the Pangcraugo or 
Salak. It is especially marked by the narrow leaves and the slender 
habit. 

Var, y minor, folia anguBtissiina, JpoU. lata v. angustiora; culmi 
gi'aoiles; corytnhi parvi, ntmifl abbreviatis vix ramosia; acheniis ut 
in var. /3. 

Andamans, oa TeiTooklee island; Ceylon: Thwaites, 8468. 

2. Bomsonsc, ATurz.—Folia aoguste lincario, apicem versus 

60rnilato«Boobra, sub-plana, nervis 2 lateralibus in pagiua euperiore 
impressis, snbtus acute prominent! bus; culmi nadi; corymb us parvu- 
luB, squarroBUB, ramis vix ramosia; achaeuia laovisaima, nitida, bisul^ 
cata 

Rhizoma stoloniferum, horizontalitcr ropens, equamatum, radices 
craBsas demittens. Folia eab^corzacea, trifarie equitantia, e basi sen- 
aim anga8tat4 lineario, acuminatisBima, triuervia, nervis omnibus 

snbtns acute prominent!bus, supra autem immcrsis, margin!bus costaqne 

• 

subtUB apicem versus spinnloso-scabra, 1 —H pedalia, 6—8 litt. lata. 
Gal mi foliis longiores, trigoni, nudi, loevissimi; coiymbns vix poUicaris 
in diametro, contractiusculos, basi phylliB 1—2 culmo ipso triplo 
longtoribus sustentus; spicae frnetigerae sabglobosae, iis H. 
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liae^ var. 0 , trinarvia^ simillima; acbenia nitida^ ovata, atrofuscai 
acuminata, in aicco biaalcata. 

Hm.—Borneo, Laboan: Barher^ No. 193. 

This species, in general appearance, roaembloa S, laH/olium y. 
minor, but may be readily diatinguiaUed by the nervatnre and the 
bisulcato achons. 

(3.) H. LOXIgirOBtre, Thw. jEnwn. PI. Zei/l 346. 

Hab.—C eylon: ThtcaiUs^ No« 3468. 

SriciEa nnniA. 

Hypolytrum compactum, N, E,, in Linn. IX 280; Kih, Enunt. !!• 
272; Sieud. Cgp. 82; Miq., FI Ind, Bat. III. 833. 

A Luaon Bpecien which by Steudel, and subsequent authors, is 
compared with Pandanopk^Uttm humiU, Hassk. 

n. TnoRACosTAomroM. 

Kurz in Tydsoh. Nat. Verocn. Ned. Ind., doel. XXYII. (oomco 
nudum). 

Spicae corymbosao, teretes. Sqaamae andique imbneatae, do in 
deciduae, ioferioraQi nonniilloe vocuoe, reH<[uae spioulam 6^7 
floram androgynam foventes. Floscnli 3 cJCtorioreR maBcnli, sequontea 
ad sqaamulas reducti; fiosculus summna feminens, uai-sqamulatnB. 
Squauiulao sqnama coniiauni hreviores ot oppusitao, caiinato^com- 
prossao. Orarium comprcsso^oblongnm, utrinque atteimatum ; stylus 
triddus. Aclieniatn ussciim, loiiticulari-compro^isuni, utrinque attenu* 
at urn, rostra turn .—Ilerhae kaSUtt el vegetatione omnino ffgpolgtri, 
sed ej)ieie muUo inajori/fMt rigide ^uaMatU in^ignee. 

!• Tilt SuZUEtraQtUll^ Knrz. Folia liuearia, pIicata*3-norvia, 
spinuloso-sorruluta ; ciilmi foil is longioi*cs, trigoni, oligophylli; corym^ 
bus polystachyus, iuvolucratus, diraricato>Hquarrosus; spicae obor- 
oideo-ellipticac, parvniae, in siceo strainineac; achenia leuticulari- 
compressti, utrinque attennata, rostrata, laevia.—Lepironia Sumatrana, 
Miq,, Suppl, FI. Sumatra ^ 604. 

Bhizoma abbreviatiun, Teriicale, radieoa crasRaH domittens. Folia 
firma, deusa, trifarie eqnitantia, linearia, acumiuata, plicato-trinervia, 
marginc costaque subtus a medio Apiuolcso^semilata, 2—2^ ped. 
longa, ^ poll. lata. Culmi folia longitudine superantes, 8—84 pcd« 
long!, trigoui, striati, glabri, basi paucifoliati. Gorymbus polysta* 
chyiii, divaricate aqnarrosus, ramie brevibos triquetris; rami inferi- 
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ores foliis fere 1—S ped. longis iaTolacrAntibus sustenti, reliqai son- 
61 m minora et in brocteas abeantia. Spicnlae 2^5 nae, aggrogatoe, 
oblongo*ovatac v. obovoidco-eilipticae^ acntinaculae, majuBCulae^ ni ten- 
tea, in sicco etramincae. Sqnamae cartilagineO'rigidae, conTOzius- 
culae, sursum deorsnmqne minores, elliptico-oblongae, obtnsae; in- 
fimae 4—5 vacuae aaope aentinscnlac; seqnentce spicnlam T-doi'am 
anrirogynam incliidontcB. Floacnli 3 cxleiiorcs masculi, monandri, 
aequentes 2 noutri a<l aqaamnlas rodocti; flosc. intimua cxeentricus, 
femiuoiis, uni-aquamulatns, aqnamulani septimam stcrilem amplectenn. 
Squamulso latorales 2 cornprusso-naviculares, in carinA cilioUtao, 
reliqnaa flopresaae. Ovarinm e bast eonstrictd comproRso-oblonguin, 
aciiminntum; stylos brevis, cnm ovario continnus, triiidns, ramis 
elongatls oxsertis. Acheniom compreaso-ienticulare, ntrinqoe atteim- 
atom, styli basi persistentc ncominato-rostrattim. 

Har.—S umatra, in the foieete of the Lampong district, near Ipil, 
Battnng lekko : Teymann (H. Bogor. No. 3932). 

Natitk namrs : Selingsiong (inc. Lampongenaiam). 

2. Th. BancaillUn, Kura, in T^dech. Nat. Vereenig. Ned. lud. 
XXVIl. 286; in Bot, Zig, 18G5. 204. Folia olongato-lioc* 
aria, apinnloso-scrrolata; culmi trigoni, aphylli; corymbos iuvolo- 
cratos, con tract 06 ; spicae breviorea, ellipsoidcoe, obtusae, pauci spi- 
culatae, in sicco griseao; aebaenia ellipsoideo-trigone, convexa, 
apiculata.—Lopironia Bancana, Mig. SufpU F\, v, Sumainty 604. 

^'Oanlis sobnulltis ; folia donsa, trifario eqiutantia, elongate, line- 
aria, margin!bos oarin&qne spitialoso-aerralata; colmns trigonua, 
aphylloB, angnlis rerans apicem scabris ; involncrum inoeqaalitor 2-4— 
phyllom; cojymbns cantractiis, ramis 6—10—stachyis, pedicel Us ad 
angulos serrolato-scabria gominis temis ploribuere confertia; spiculae 
oltipsoideao, obtuaao, sqnainis indmu ractm subacotia, reliqtiis ovali- 
bus obtusis striulatis griseis cam Icvi r a boro (sab anthesi); squamnloe 
interior68 6 (?), quamin exteriores naricnlari-compressae, cariuft 
dliatae; achaenia in singula spicnla circiter 4, reliqnis soppreasis, 
ellipsoideo-trigona, faciebos convexis, salco interjecto separatis, nn4 
majora, 2 aeqoalibua miaoribtts, eroseo-cruetacea, styli bosi apicnlata, 
(Miq. 1. c.) 

Hab. Bimea, especially on river banks and in swampy places of 
the forests; Singapore, near swamps: Watt. Cai, 8401. 
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111. LififtoRiA^ L. 0. Iticn. 

Spicao soUtariae, iafraculmiapicelatcralds, toratea, miiltUflpiculAtae. 
Squamae spiral iter arete imbricatae, dccidnao^ inferiorum nonuuHao 
vacuae, sequentium paiicae passim sqoamulas stcrilcs plurimas cum 
floHCiilo lemuieo iuclodcutes, roliqnae miiUidorae, audrogynac. Floaculi 
masculi monandri 1—6, vario tao<\o interpositi, nni-sqnamulati, 
reliqui ad S([uamula8 rcducti; llosculiia femincoB ccutralis, nudus. 
Squaiimlae earinato-navicalaroa. Aiithcrao spnrio 4‘)ocularcK, mu* 
eronatac. Ovarium Bublugenaeroime; stylus bilidus. Acbauiiinni 
lonticularo, comprossnm, obovatum, styli basi pciBistente tostrutum, 
ousnm.—JIei'ba ^yerennii a/Jiylla hahiiu Juneoruni^ rhizomate vmjr. 
tepenifi sqummio^ cuimisifrtiHAiHbdHivagintUii^ 9pici» indole Scirpovum 
ywrundain. 

1. L mucronAta, L. c. Rich, in Per$, Syn.l. 170; A. Rich^ 
in Dietr. Claei. 297; Kih*^ Enum^ II. 3G6 j Miq.^ El. hid. Bai. III. 
840; 0/tfw. 1.181.—Seirpos co&ifcrus, Poir.^ EHeycUlhQ\ 

Suppl. V. 90 ; BcKtio articulatns, Beiz., Obt. IV. 16; Cbondrachnc 
articulnta, B. lir.y Prod. 220. 

IIao. : Indian Archipelago, Sumatra in Lampongs: TeyM. Ilb. 
Bog. 4240; isl. Banca; Borneo, BanjermasHing : Motleyf lib, 1267, 
Singapore. 

DiSTRin. New Holland; Madagascar. * 

Natit£ xaues : Tikooli in Ijamp.; Pooron in Banca. 

Planta clogana, 2—8 ped. alia ct altior, vcgotatlone Juncis acce- 
dons. Rhiaoma vago repons, hypogaonm, radices crassas pcrplurlmas 
emit tens, sqnaniis cbartaceis teblacein v. binnneBCcntibus striatis 
obtectum. Culmi pennac scriptorise crassitudinis v. cra8Bioi*es, atrovi* 
rides, striati, intus transverse septati, in eicco ad septa nodosi, 
aphylli, basi pauci^vaglnati. Vaginae striaiao, margiaibns moi&bra* 
naceis, mucronatae, culmo magis minnsve concolorcs, basin versus 
{usco-purpurascentcs, infimae 1—2 ovatoe v. ovate'lanceolatoe e 
rliizomate orientes ; seqncntes magis elongataa amplectcntcs ; snprema 
usque semipodalis, caeteras longitndino tnalto excedens. Spica soli- 
taria, lateralis, elliptico-ovalis v, oblonga, obtusinsciila v. acntiuscula, 
multi flora, basi culmi processa dilatoto versus apieem terete spurie 
bracteata. Rhsebis elongato^conica, confettissime et spiraliter oicatri- 
sata, snblignea, intus medullosa. Squamae Npiraliter dispositae, con« 
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fortiasimAe, post ocheoionim matoritatem valde deciduae, tnaequali la* 
to*ob!ongao, abtuHisHimac, concarinKCulae, scariosae, ad margincs 
non rare mngis minusve tacci'atac, fasco^fcrrugiucac y. badiae, apico 
intoiibiuA colovatao. iuferioroR pauciRsimao, vacua o, reliquao apiculam 
squaTud propria vis longiorctn androgyuam coutinentcs. Spicula 12— 
16 ilora, flu^icaLi iiiobc. unihqnamulatL, 1—6, monandri, rcliqui ad 
squaronl&R reducti ct ainc online manifcHta circtim floscnliim femin. 
excentricam niuluia diB]MiHiti. Sqiianiulae Iiyallno-albidae, apice 
bninnoAGCUtCRj acuminatae; lateralcs cariiiato-navi cal area, carind ele* 
gantor ciliatae: Hlaunuig(*rAO luodianae duprcRRac, marginilniH inflexis; 
fltorilcfl linoaridanooolatue, pbinao. Autliorae doin oxsertuo, spurie 
4*loculai*cM, linearCR, atropitrpnrcAO, mucrone 8ll>o tenuiuatao, locnlis 
longitudinalltev dcliiflcoutibns^ filamenta piloBiaBcala^ gIal>TORcentia. 
Pollinia, irregulari-ovaiio, aulfoi’oa. Ovarium compreMo-cIlipticum 
uni-ovulntnm, ovulo orecto, glabrum ; stylus bifidua. Achacula piano* 
convexa, oblonga, ntrinqiiu attenuata, marginata, striata, nitentia, 
tostacea, stylo perHistento roHtcIIata; roatrum dimidmm fero longitu* 
dinis acliacnii ipBiaa aUiiiguns introisum curvatum. 

IV. FASUANOPnTLLUM, HaSSS. 

Splcae solitarioo v. capitatO'COmpactae, toretiuRcuIae, maguae, 
mnltispicnlfltae. Squamae nndiqnc imbricatae, dcia Inceratao et 
emarce8Conte-()ora4BtcnteH; inferiomm plaros vocuae, roli<jUAe apioa* 
lam 5—8*floram androgynaui Aqnarn4 ipsa paullo long!ores v. brevi* 
ores gerentes. Floscnli cxicriorea 3 masculi, monandii, nni‘squamu> 
lati; seqaentes 2—4 atcriles sqaaiimlia tot item rcpvcsontati; flocculus 
femineuH excontneuR niii8([uatntdatas suopius sqoaiaulam scqnentcm 
vaouam aniplocteus. St^namnlao lateralcs car inato* coni pre^sae, navi- 
culai'os, squumao contrurie insertae. Ovarium Rublagcnacfornie v. 
oblonguni; stylus 2—3 bitidoa. Achacaiuni obovatum, Htyli basi 
persi^teutc rostrutum, utvinque attcnuatuni, pericarp to carnesconte 
iiidutiim, nucleo lupideo, bilo escavato.— Merlfoa ptrenries^ hahitv 
omnino rand.inoiwn^ rhizouuite ; JbUU irifariU bnai etom^ 

pHcaiie iiee$Uibwt v, peiiolati& Itincrviie ; eulmie triyonia^ e etolonihua 
ahbrevidiia equamaiU oHia^ nadia v» eynanuUU ; ttpicis aolitariia 
nifutafUf baai involaci^aiii i\ tuh/iudia. 

1. F« palustre, Hosek. CoL JJoy. 2£^7 ; ejmd. Tydsch. Nat 
Yetetn^ X. 118; 8U^. O/um. L 134; Zolt Cat 61; JVitlp. Ann* 
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1.753; Miq, FI. Ind. Bai. IIL S34.—Folia lato4inoavia, acumi- 
lutiBflima; trinerria, marg^ine cost&iiue 9piualoso>»errul»ta, rigido 
coriocca; ctilmi 1— pedalia, aphylli, oblnao trigoni ; capitulum 
oligo-y. poiyBtachyum, compactuiii, iiiagauin, p]iy]liij 3-^ latis 
squaniaeforuiibiis co ipao brovioribua y. aoquUougia iuvolaci'atnni; 
aqnumae laiiceobitao, obtusoe y. apice diiaceratadi aab-enerviae, cbar- 
taoeaa ; acbaoTiia inacquali-oblonga, atyU l>aHi acuminata. 

Yau. a. SEalBSiCS^ capitulU saepa pugui iurautia inagnitiidine, 
bemisphaencia y. babgloboaia, polystachyia; spicia autum duplo v. 
triplo minoribua. 

Var. Silll 6 tft&S| oapiiuHa irroguUii oblongis, o 8*^9 apiois 
maximia coinpoBltis. 

Hab.^Ih damp bill forcats in Weatcm Java fi^e^ncnt, as on Pan' 
gerango, 8—4000'; «u tlm Salak 4 —5000'; var. / 8 , b*^twoon rocka and 
treo Btunipn, PaHsiv Madang, Piolmkti, 2—4000'; Zollinger. {Singa¬ 
pore: Wall. 3541 (young iiiUorcsccuco); tSilhot: \^alL Cai, 4474 
(Tar. fi). 

Nativx maubs 1 Bangkonoh or HaraHi^aa tjaeo in Java. 

Rbizoma crassaiii, obluinaiu, radices crassas dciaiUona. Folia rigide 
coriacoai trilarie equitautia, lato*linearia, ocuminatiasima, trincrvia, 
margiuibos rectangulariter devlis spinuloso-serraia, aubtaa in cariuft 
bosi rotvorao ecabra, apicom verHos spiuuloso-acrnilata, 6 —9 pod. 
longa, 14—2 poll, lata, aiipra atroviridia^ nitida^ subtua gluuccsceuti 
viridia. Gulmi 1—14 pedal cs, dcorsum aensim attcuuati, obtn&o tri- 
goni, bc^ia versus sabteretes^ glaacoaccnti-viridcs, glabn, sublente 
albido^panctati. Spicae plnrimae cUiptico—v. couico-oblongae, 
pollicem paeno iongao, capitato-conglomcratae, involacratae; involucri 
phylla 3—4 y. 6 — 8 , squamaeformia, coriacea» 0 basi lattsaimil oblongo- 
ovalia, aentata, planiuscala v. coucAviusculO) Rpicnlarum longitudino 
«equalia v. vix longiora, Squamae lato-lasceolatae v. laaceolatae, npice 
obtusae y. saepias dllaceratao, sub’enerviae, looves, cbartaceae, c ilavo 8 > 
cento bninncsccntes; inferionim nounnllae vacuae; sequejites spiculatn 
squamu broviorem 6 >florani androgynam includentos. FloscuH omnes 
uni-squamnlati; exteriores 8 monaiidri, interiores 2 ad Rquainnlas 
rednoti, flosculns intimus exceniricua ferainens. Squatnulae lateralea 
oompresso-navicaUrea, canni ciliatae; »iaamula flosculi femin. line¬ 
aris, sub-plana, marginlbas inflexU. Antherao exsartae, bilocalares, 



80 Ofi Pandanophyllum and allied genera* [No. 2, 

ab 0vatic avorsao. Ovarium aabl^enaeforme, glabrum \ Btylus loti- 
gioiScaUiB, bifiituB. Achaonitim iiiHOquali-obloDgain, utrinquc attenu* 
atunij obtsolcto trigonam, etyli basi persiitcnie acnminatum, pericavpio 
tonui carnoRCCQtc tcstoceo^ nncloo lapideo mgro. 

2. F, SQUfiJnditultl, A’lfri^.^FolialatO'linearia, acuniinatisaima, •' 
trinci*via, maiginc coBtaque spin uloso-aorrnt ala, rigide coriacoa; culmi 
abbrcviati, i —1^—pollicares, squamati, trigoni^ obscnri; capitula 
oligo-rariua mono^atacbya^ compactai oblouga; Rqitatnao ellipticac, 
obtuHae v. apico laccratac, in aicco atiiatoc, chaiiaceae; acbaenia 
utrinque aitonnata, bicariuata, rest rata. 

Had. Java» in hilly parta of Buitenaorg: Zippeliue (in Mb* JJogorJ) 

BhiiiOiiia UgQcaooaa, verticale v. obliqaiitii, radices craasaa dendt- 
tens. Foliu trifario cM^nitantia, o baei complioaU lato-linearia, acu- 
minatisHinia, trinorvia, latoribus doviin inargine subtusque in cost A 
apicctn vorhun apiunloao«eemilata, coriacea, 5-^6 pud. longa, 1— 
poll. lata. Culmi e foUoruni axillia emmpeates, abbrovioti, 
poll, lougi, nndiqnc, prooeertim baai,. sqnataU ovato^oblongis concavis 
acuiirt striatic oblecti, trigoni, striati, glabri. Spicae 2—8, capitato- 
couglomcratac, raiiysime aolitariac, oblougac, obtnsae. Squamae tin- 
diqnc iiubiicatao, clliplicae, obtusao v. saopios lacerantes, in sicco 
striulatao, fuBCCBCcnten, infer lores 4—5 vacnae aaepe involacranids, 
I'oliqnao spiciilAin C-florain 6<{namu proprU paullo lougiorom andro* 
gyuatn coutiuentes. Floecnli 8 cxtcriciDs mascalt, luouaiidri, sequentes 
oil equannilas redneti, /IorcuIus intimna excentricQB feuiincus squanui^ 
lam vacnani aiiiplcctcns. Sqnamulae lateralcB liueates, curvatt* 
carinato-iiavicularos, in carinis intimtc dcutiuulatao. Achaeoium 
adlmc (] in in at urn m) oblongam, utrinqno acnmiuatum, bicarinatuni, 
perioarpio tenui coriacco, uucluo lapideo cinerascente apiculato. 

3. P, ZoylEniCUni) E»um^ PL CepL 845. 

Had. Coy Ion : ThtoaUeHf C, P, 8029 \ South Andamans. 

This Kpecios, which is not yet recorded from the Indian Arebipefa- 
go, differs from the next one, P. JUiqHelianumf especially by the 
inoi'e robust and obtuse spikelcte, which form a Lead, when fully 
grown, not dissimilar to that of P* paluetre. The scales are 
iumiahod by a broader wliiie (in dried state brown) margin. Pr, 
Thwaites describeB his plant as having a clavate style, but the Anda* 
man epcoimens have thorn normally two cleft. I saw the Gey Ion 
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plnnt in the Herbarium of the Botanic gardens at Bnitonzorgt but 
iiuCortunatcly I have here no apecimen to examine. I strongly suspect 
that Di*. Thwoites, when describing the plant, has had before him 
young spilcelets only. 

« 4. F« Miqiifllifl.T n|Tn j Kurz. Folia elongato-linearia, acn- 

minaiissima, trinervia, margine cosUque spinuloso-eerrulata, flaccida, 
ntianqiie nitentia, saturate ▼. flavescento viridia; enhni elongati, 
IJ—8 pcilalcs, nndi, trigoni, nitentes; spicao solibariae, squnmis laote 
vividibuB anguato albido (in sicco foscescente) margiuatis; acbouia 
oblonga, ntrinque attcuuata, acaminata, vix carinata.— Lcpii*onia 
enodie, Snppl. FI. e. Sumatra, 608; Icpir, /olioea, Mi<i 1. c. 
(epiciB adhuc virgineie.) 

IliB. Sumatra, in the jungles of Panoh^tjaloh, Moesi, Paletnbang : 
Tet/sm, Hb, Bog. 8686 d 405L 

NATrva NiMB : Ramput soUngsicng m Palemh. 

Rhizoma craasnm, obliqnnm .v. sub vortical e, ligncsccnn, radices 
pluriuas crasaas demittens. Folia trirarie-equitantia, Into*, v. angnsto- 
Un curia, acuminatissinia, infra modio paullo angnstata, compUcata, 
basi viz dilatata, 4—5 pod. longa, i—1 poll, late, margine vei'sus 
basin ot apicem, v. toU longitadine, remotinscule spinuloso^sermUte, 
Gost& apioom vei^sns spinniosa, trinorvia, marginibas rectangnlariter 
devils. GuIiul e rhlzomate stolonibns abbreviatis sqnamatis orientes, 

—3^ ped. long., sureuni scnsioi incrassti, obtuse trigoni, Btrinlati, 
nitentes. Spicae termtualcs, solitariae, conico*cllipticae v. clavato* 
oblongae, obtuaac, dein acuiuinatao. Squamao nndir^iie arete imbri* 
catao, emai'ccsccnte p^rsistentes, snrsnm sen si m minores, oblongo* 
lancoolatae v. lato-oblongae, aentetee; Buperiorcs obtnsiaBCulac, viridcs, 
margine angastc membranaceo albidae (in sicco autom fascesccntcs), 
sub-truierviae, nervis tonerioribuB parallelis percunae; inferiores 9—10 
vacuae, Bcquentes 5—florae. Floscnll omnes nmaezaaleB, ezteriores 
3 masculi, monandri, ijitimus feminens sqnamnlani Btcrilena amplec- 
tens. Sqnamulae floscalornm exteriomm compreaso'iiavical&res, carioa 
croso-ciliolatae, medianae depresso-bicarinatae, in angulis ciliolatoe. 
Filamenta doin elongate panllo Bupra aqnamulam ex Berta; antherae 
lineares filamcnto dimidio breviorcs, bilocnlares, longitudlnaliter 
dobiscentOR, flavescento-albidae, apice tminnie apicnlatae. Floscnli 
feminci excontrici, squama la depressa, linearis, maiginibus inflexis 

11 
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i^uumulaxn sterilem aiuplectond. Ovarium Bublagenaefomc lueve; 
atyins breviuscnlna, ovario coBtinnua, emarcescente pevaiRtcns, tri- 
ramis iuclusis. Acliaomam obovatam, baai anguatatonij apico 
fltyli basi perRiRtentc acuminatam» poricarpio tcnue carnoaulo (in 
ticGO corincoo) laevi teatacca, nacleo lapideo nigrescento. 

Prof. Miqnel, in establishing his Lepironia enodie had only the 
fnll-grown infloreacenceB before h]ui» whieli were distributed from the 
Botanic gardens, Buitenzorg, nndcr No. 8029, and described tli ere fore 
the plant as having no loaves. But tho leaves with young inflorca* 
Goncos were (by mistake probably) distribntod at tbo same time under 
No. 4051, coming also from Palembang, and upon tbeso specimens 
he founded hie Lepironia folioea. 

5. F. Humile^ Cat. Bog.^ 297; Sieud.^ Cyp. 134; Zoll^ 
Cat 61 ; Walp.y Ann. I, 753 ; Miq,^ FI, Ind, Bat, III, 334 ; Ondem.^ in 
Bot. Zly. 18U6, 193.— Folia jietioloU, lamina clongato^ellipticft rotusd 
abvapte subulato-cuspidaU, marginibos apicem versus spinuloso-ser- 
Tulutd^ potioli complicati, basi vagmato^diUtati; culini plerumquo 
gominati, olongati v, ubbroviati, basi sqnanmto-vaginati; spieau nolita* 
rilie (ravinB binac), Btpiamis fnsccsconte viridibuK plurinerviis; ochenia 
oblonga utrinqtzo attenuata, acuminata, obsolete bicarinata.—Lepi- 
stochya praenioi-sa, Ztjtp. M. S.; Lepironia cuspidata, Miq, Sappl, FI, 
V, 603 ; Pandanophyllum Zipi>eliaunni, Kurz in nataurk, 

Tyihch. V, Ned, Jnd, XXVII. 120 ; ejued. Hot, Ztg, 1805 204, 

Hab. : Oue of tho most common grasses in the hill forests of 
Western Java, at S-bOOD' It. elevation; occurs also in Banca: 
Teys^nann ; and in Sniuatra : KorlhaU, 

Native name : Sohlenat, Snnda. 

Rhizoma crassam, obliqaom v. verticale, lignescens, radices pinri- 
mas doniittens. Folia trifario equitantia, aubcoriacea, petiolata; 
lamina clougatCKsllipti^a, 1 —li jicd. looga, Ij— 24 poll, lata, basi 
in petiolum complicatnm longitudine ab 1 —2^ poll, varlantern basi 
▼aginato^dilatatnm decorrens, apice retnso abmpte subulate— (—2 
poll.) cuspidata, plicata, 8—nenris, margino apicem versus costfiqne 
spinuloBO-serrulata. Culmi o stolon i bos abbreviatis sqaamato*Tagt- 
natis plerumqae geminatim orci, nodi, deoi'sum attonnati, obtuse 
trigoni, Btriati, glabri, 1—*4 poll nsque ad pedem longi, inienBO 
vi rides opod, sub lento albido^ponctati. Spicae oblongae ovato- 
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oblougae, obtudiuiM^uIac v. acntiuBcnlAe, solitariae, y. passim binae. 
Squamae nrcte imbricatao^ emarcesceate perBlstentea, sursiim seusim 
mmoros ;*iQteiiom 8—4 yacuae, lanccolatau y. ablongo*laiiueolatuc, 
obtuse carinatoc^ Btriatae, opacae, viridcs^ mavglao meinbraaacuo 
brunnosccnteH; socinentos ecaiiuatac, nervofiae, tcnerioresj flavos- 
cente-testaccae v. brunaescentee, uitentes, splculaii] 6 Iloram ondro* 
gyuam (oveutes. Flosculi omnes nui-squamutati, 8 cxterioroB mascuHj 
monaudri; 2 inter lores ad valyulure<lticti: lloso. iutinius excontvicus, 
foniineuB. Squamulae Hosculomm latorall coiupiosso-navicucularos, in 
carinis cToso-ciliolatao, medianae deprosaac. Anthovao cxscvtao. Ovari¬ 
um Bub«Iagcnao{onoc, laeve; stylus brovis ovario contiimu^i eruur- 
ccscente pei*siNtons, trifidus, ramia olongatia incluais. Aebaouia obloiigo, 
styli basi apicnlata, obsolete bicarinaU, pericaipio caruoscontu (in 
aicco coriaceo) brunneaceuto asporulo, uucico lajttdeo nigroscimto. 

'Ibis is lb very variable species, not only with l oganl to tbu leaven, 
winch arc longer or shorter petioled, but also with reference to the 
length of the culoiR, Bomotimes attainiug nearly the lengtii of the 
leavesj sometimes rod need so as to lot the spike appear ahuost sossile. 
Somotimos these calms are furnished also with a lew bnvets. 

6« P* imOierSUlIl) Thw. Enum, PI. Zeyl. 483. 

Hab. : Ceylon : Thtoaii€$ C. P. 3819. 

RLii^oina crassuini ligneflcons, radicosnm. Folia trifario-equitantia, 
2—2^ podalia, pollicc angustiora, angnsto linearia, acuminata, busin 
membranaceo-margiiiatnm breviter vagiaantom versos angustioru, 
complicato'tiinervla, laovia, supra nitida, subtus glaucescentia et 
opaca, Tuarginibue cost^uo basin versus remote ot minuto serrulata 
y. omniuo laevia. Culmi pollicares y. breviores, bracteU sursum 
majoribos spica ipsa solitarii sublongioribus obtecti Bracteac cul * 
moae super iorcs iuvolncrantes, membranceo-inarginatae, lincares, acn- 
minatae. Spica fructigera cerasi minimi magiiitudiue, den^iuscula, 
squamis late-ovatis acumtnatis in sicco fascescentibns etriatis. Ach- 
aenia ovata, incurvato-vostrata, ecarinata; pericarpio carnosulo. 

V. Cbpualosciuvos, Kviiz. 

Spicae glome rato«uapiiatao, mnlii-spiculatae. Sqnamae undiqne im^ 
bricatae, emarce^cento poreistentes, iufcrionim nonnullae vacuao, reliquae 
spiculigerao* Spiculae 7—10 florae, squamh proprU longiores. 
Flosculi oinuc-s iiui-squaniulati, nunc 8 extunores, nunc 8 alii musculs, 
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nionAtulii, rcliqtii ad sqnamnlas redttcii; dose ulus intimus feDimena 
Bquatnulum at^rliem nmplectoiis* Sqaamalac ktcrales carinatO'COiU' 
press AC. Ovnrintii buni stipitUonni-ottounatam ; stylus tiifidas. Ach* 
oenium iungo stipitAtnmj rostmtorii^ pen carpi o camosulo, nuoleo 
Iapidoo.^/f<7/>^ pfiiyifinie /uihitu omnino l^andanophyllorumf iedphylli^ 
tnvoluci'anfibujf lonyissimie etiam <fiUpeeta Jiverea. 

1. C. macrOC6phfilU8> Surz .—Hypolytrum raAcrocephAlum, 
Gaud, in ^eyc. Jt, Sol, 414 En, 11. 273 ; SlewL, Cyj). 133. 

Hab. : MoIqccos; Qaudichaudf ib« isU Butjan; l^eymnann. (in 
m. Soy.) 

Rbir.oum..Fo)!a.*«».»CaIroi trigoni^ glabri, pedalcAi boai pAiici- 

loliAtu Spicae aemipolUcBrcs, majnnctilae, pluiimaOi itmcqtiali* 
oblongae, compressiusetdae, gloiDcratae; glomeruli pliyllU siuguHs 
Austoiiti iu capitulum inTolucratnm pollicem dein 1^ poll, ci'asbnm 
cotnpActi. Involucri phylU inferiora 3—4, podnlia v. loiigiova, poll. 
lnta» latodineuriA, Nubuluto irigono-acuminatH, triuorvia, margiiiibus 
reotaiigularitcr devlis, maigtuo cosUqac nrUus Apiccin vetBnn Mpinu* 
lortO^semilatA, sttbcoriacoa, pliylU scqncntia tiiox iu bractcasglomeniliK 
ipnin uilnorea lato^ovatas acuiianatos transcontia. Stjuumue mulique 
1 mbvicatae poll ucoac ente'cliarUccoo, cblongo • lanceol at ne, obtnsi as- 
culae, trinerviao, glabrae, niteiitoH; inferiomm nonuuHoe vaeuuc, 
rcl itj nue api c iilam 7—10—flonim iiicl in 1 ontCK. Spicn lac 1 iiicares, com¬ 
press ac, aqUATUu longioroB. Floscnlus intimus exceiitricnH feurineus 
inu-sqtiainnlatna, Rquamnlam Kicrilem amplcctons; iloBculi seqiientea 
3 V. 8 alii extimi mnsculi, monaodri, uni-squamulati, rcliqui ad Sijua- 
m 111 AS vaciias redact!. Squamulae late rales compresso-naTicularoa, 
carl ml ciliatae, medianac depressoe* Ovarium sublagonaoforme, utrin- 
que angnstatum, glabmin; at yin s lougus, persists ns, tritiilus, rain is 
elongatis. Aehaenia oblonga, baa! ia siipitcm longuni gi'acilem at- 
touiiati^ tricarlnata, stylo porsistento louge Acnmiuato-restrata (ros¬ 
trum acliaoniuin lougitiidiiio [uiullo superaos), pericarpio carnosnlo, 
(in sicco tenni coriaceo) glabro tostacoo, nncleo lapiclco nigi'esccnte. 

I have not Oaudlcbaad's work above dtod for con saltation,* but I think 
I am correct in quoting his plant fromKanth’s aud Stcaders descriptions. 

VI. SoiSPODfiNDRON, ZiPPfLirS. 

SpicAC glomerato-panicnlatae, compactae, andiqne squAmatAO. Squa¬ 
mae emarcoscenle peraisteutes, iuferiores Baepius tii—supoviores uni- 
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Rpicolatao, 8—10 florae, androgyuae. Floaculns centralfeiiiiuouH, 
nulub; flosculi rcUr^ui mabctili oicaos monondri, Qui-sqnatunlatl. 
Squamulao Bqnaiiiae contiariae ; latorales compresso-uavieu 1111 * 08 ; 
vacuao nnllac (an Kcmper?). Ovarium lagenacforme ; Btj^lus longius- 
ouluB, bi~(au otiam tri?) fidus. AoLaciiium magnum, ubovutntii, 
6, (12 7) cost atom, poricarpio camoso (iu sicco corticoso nigoso), 
nucleo lapideo mncfOQXihxto.—Planta jterennU halitn Pandanis verh 
acaulibue i(a iimiliny tU ah hit aegre diMccracnda nUi ivfhrcscmiM, 

!• Bc» COStotimiy ATurst. Seirpodendron paudauilormo, Zijfp, 
MS ,; Paudanophyllum costutuio, Thw, Jin, PL Zeyl. 433 ? Scloria 
macrocarpa, Wail, Cat, 

Has.—I ll tlio liill juuglcs ol Western Java along tho toirouts and 
iu swampy places: Zipj>tUu$, 8iiigu|>ore and Ponuug: li^cdl, 
8538 ; Ceylon: 'Phioailes, 

Mativji MAMisa: Hurossaa in Samla. 

Khiidoum crassum, ob]i<|Uum^ ligncscena. Folia coriacea, irifano 
eqnitantia, kto-liiicam, acumiimtiHsimo, 0—9 ped. longa, polliccm 
lata et ktiora, innervia^ luteribua rcciungnlarlter doviU, margine 
coHtricpie a medio sphinIoso*scrruUia. Guliiu t—ped. longi^ 
trigoni v, triquetri, glabri v. in aiigulis scabcivimi, apliylli, basi 
s(|untuati. Pauieuia eouipacta, terniiiialis, panci-muca, ravau brevibns 
ovassis simplieibas, ini error i bus 3—4 phyllln singulis suHteutis iu- 
voluernutibuH. Involueri pbylla loiigissima, 7—2 ped. louga, foliis 
subcuuiomiia. Splcac Hcssilos v, sub-sesailos, compositne, basi bniotou 
inaguu uhartaceu e bnai lutu oblougu acuiu concav4 sustcutao. Sqiia- 
luuc ob longue, ubtusiuseulao, cariuutne v. subcarinatae, striatae, mcm- 
bvauaecae, iiiferiorcs saepc apiciilas tres, sc<iucute8 Bpicuiaiii unicarii 
Bqutuiia propria bvovioi'cm tegentea. Floseulus eontvulis uuilus feiuin- 
euM. Squttuiulae lateral es luto-carinnio-uavicularcB, cariua ciliolatae. 
Autberae oxiuci't®. Ovarium sublngcuaetormo ; stylos long us, blGdus, 
ramis brovibus. Aebaenia drupacca, moguitudine pjsi luajoiis, in 
sicco sulcato—6—costata, rugosu; pericarpium iu siceo corticosum; 
nucleus o bo vat us, obsolete 6—cosiatiu^ apicnlatus, lapideus. 

1 am iu doubt wbelbcr Dr. Thwaitos' Pandunophi/llMn costalum is 
identical with this plant, us bis short description does not weU coincide 
with tbo above cbarac toil site. According to tliut author the achenes 
are C—12 ribbed, but the Malayan species which I have oxoiuiued, 
have them all C^ribbed only. 
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The Malacology of LtAoet Senyai and ihe adjoining frovince^; hj 
Fkrd. Stoliczka, Esa, Pli. D., P. Q. S.,&c.> Palaontohgiai of ilia 
Geological Survey of India^ 

[Qoeoived and rood 4tb Norombor 1868.] 

TTuilcr the above title I propose to record a series of pAperd, the 
special object of which is the exposition of the MoIIiikcohs fauna of 
I^owor Ilcngal unil of the adjoining provinces. It is not my intention 
to follow in those pA|)orH any syRtcmaCic arrangcnient, but Him ply to 
bring tlie mate rials, as they are coUoctod, to the notice of CouoliologistH. 

At firKt eight it may seem that there is hardly a nooessity for a 
sorioH of such papera, as the Molluscoiia fauna of Bengal is pretty well 
known through the valuable researches of H. Benson, W. T, BUnfoivl, 
and others. With reganl to onr knowledge of ihe shells, or tlie solid 
parts of Molluscs, this sUttnueni would deserve a ftdr consideration, 
blit It is marvellous how very Ignorant wo are of tlie soft parts of tho 
rcspoctivo animals. Tlw course of study pursued in Coiicliology 
during the last twenty years, has shewn that no systematic arrango- 
nient can he Attemptc<l without tho duo knowledge of the animals, 
even generic and specific determinations are eomotitnos inipossiblo to 
bo canied out without them. Comparative anatomy ami morphology 
of our Molluscs are equally doficiGni os the principal elements. 

Strictly speaking it is by no means surprising (hat the anatomy 
of onr Indian Molluscs is as yet so little known. Tho ghells are easily 
pix!servcd and move or leas commonly found at all times of tho year. 
Tho animals ou the contrary aro mot with only at certain aonsons 
clmractcrizod by a large proportion of moisture in tho otnioapherc, 
which coiuhhiwl with tho tropic4d lioat often rapidly doconiposes the 
animal substance, while tinder the knife and the needle. Besides few 
of our able coucludogists had hail tho opportunity of observing many 
live animals, and the examination of specimens, preserved in spirit, 
glycoriuc, &c., ai-o very enHily inidcading. so as to give various organs 
a differeut iutcrpi'etntiou fi'om that to which they are actually destined. 

Daring the course of my papers I shtdl, thei'cfore, endeavour to pay 
HV>eciai uttontiou to tho soft of tho auiiuals, to the auatoniioul 
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and morphological details. Only the bIioIIs of newly dirtcoveiod 
Bpecies will be separately iigarcd, but of all apecios, as far as thoy cuu 
l>e procured, roprcsentations of the animals, of the dentition, &c., will bo 
given. I shall foci amply rewarded, if I can see that any of my con- 
chologicol fjicnds appreciate this conrao of inquiry ; and I will fool 
greatly obliged if they would favour me with live specimens of Mol¬ 
luscs. During the rains and in the cold weather most of the land 
shells will survive for 9.and 10 days in a hox with a little luoistoncd 
iiioBfl, a few holes being made in the box (or the purpose of ventila¬ 
tion. If not procurable alive, spocimens in spirit or glycerine* will bo 
also thankfully received. 

I do not wish to give my papers a more extensive title, than tlio 
one <[uot6d abovo, because I as yet have only the liO])cs to proouro 
those apocimens which are witliiu my own reach and that of my 
collcctorK, but I trust that the area of tny research An<l oxamiimtion 
will gradually obtoinu wider range. The first paper wilt ho devoted to 
the examination of somo remarkable Molluscs, for a s{>ocio8 of which 
T>i', F. liacliannan 70 years ago propoHcnl thonauiu Onclutlitm.f Tlicse 
animals may be iu a cortmu point rcganled as th^ tmpicul i cprcscnt* 
auts of the sings, or lAvutces^ which are generally found only in tem¬ 
perate cliinatoa. Although I have numerons materials on other groups 
of MoHuacs collected, I have given profcrenco to this one, because the 
characteristics given of the genns are very deficiently known, an<l par¬ 
tially incorrectly recorded in the present leatling works on Conchology. 
Dr. Buchannan's description of the typo sixscice, Oatcludium typl^ 
is not very clear, neither is it sofficient, and the general belief was, 
that the species has been lost sight altogether. Nevertheless I find 
that it was very well known for many years to several of our Indian 
Conchologists, and it is actually during the rainy season a very common 
species about Calcutta. 


* GlyoenDe does admirably for these pnrposea. It is eccasionally advantage* 
OQS to put the animal tint in hot water for a few minutes, and alter its death in 
glycoririo or spirit, the anitnal does not shrink afterwards bo muoli as it would 
when put in glycerine alive. 

t An account of the a now genns of the class of Vermes, fonnd in 

Bengal, by F. Buchan nun, U. D., A. L. S. j^read J&ne 6tb, 1798; Transaotions 
Mnn. Society, Vol. V., 18(K), p. 198. 
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No. I. Oil Clio genns ONcniwuM, with dc^icriptions of acvoral new 
spacicHj (with pliitcsXIV and XV,) 

0 jclcr .— P C7LMON A T A. 

Family. —On c iu duo jc. 

Gonu!^.—Bnchannan, 1800. 

Char. Bo<ly oblong, entirely coverod by a coriacoone, mote or leys 
tiiborculaicd mantle, pn>jocti»g nt tho sides and iutomally fleshy; foot 
boig,navrgwor and little Hhorior than the mantle; head large, distinct; 
the mouth Kitiiated below, forming a longitudiiial slit sniTOUDdcil by 
tliickimud lit>4, and two, more or le<s, prolonged and thickened buccal 
njipviiduges, to the upper edge of which are, so to say, the tonUcles 
HoliUircdou, being I'OiiroHonted merely by thickened rims; sn|ienov to 
thcHC are Uio long, rctnielile jiCiHclcK bearing on tlieir tips the eyes. 
Two cnrtilaginnns plates in the cesopliogns are coveml with a broad 
ruilula fnnuHhe<l with very numerous, small equally foiined teeth, Uio 
central tooth lieing pointed and equilateral, tho lateral?^ usually 
Home what smaller, almost all of equal sir.o, slightly hooked, claw*shupcd; 
no special upper jaw is present. Aimssitnatod at tho upper basal end 
o[ tlic foot; pulnionary orifice posterior to it in the mantle. The sexes 
are united, the coininon Kexnal ojiening being placed moi’c or less close 
to tlie right of the anna, in the fold between the inner side of tho 
mantle and tho foot; a special male organ is bcBides Hituated under the 
right oy<q)c<liclo ; it is thick, long, providoil witli a short flagellum ; 
tho i»ropngation is effected by mutual reciprocal impiognation. Shell 
none. Habit shnilar to that of the Limacce, or rather more to that of 
sea slugs, as I shall endeavour to prove licreafter. 

Before entering upon a dcs(*.ription of the varions species, it will be 
ncccAKary to give a dctaile<l statcincnt of the most important and charac* 
tcvistlc uuatoraical and moipliological points. I select for this purpose 
tho type species of the genus ; any <iiffcrciices in the other species from 
this typo can bo afterwards much easier recorded, without giving a 
repetition of those details. In conclusion I shall allude to the genera 
Onclndclh and Peivnia^ which have been considered as distinct from 
Onrliidium. * 

The upper part of the body of all die OneJiidia is, as stated above, 
always entirely coverad by a more or loss coriacoous mantlo, tho epi¬ 
dermis of which chiefly consists of a cbitinons or horny substance, an<l 
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can Iw renioverl from It mthont producing a chnngn in the colour of the 
animal. The aurfacc of the mantle is geocrally finely granulated, but in 
all oor apocics some larger tabcrcles are besides found, more or loss 
numerous, and irregularly distributed on it. These larger tnborcles 
can be protinded or retracted at will. When the animal ia in a healthy 
state, they arc generally very diaiinci, each of them bearing on© 
to four jot hluolc dots, the fanctions of which in the economy of the 
animal it is <li91cult to understand, but most Likely the pigment which 
they cuntuin, when added to the mucus secretod by the entire body, 
acts as a kind of defensive tlaid against other animule. The mantle is 
amply sappUod with nerves issuing from the central ganglion, but to 
tho touch, the tubercles do not appear to be much more orlosKRonsilivo 
than tho vest of tho body ; thoy arc always retracted when they come in 
contact with a soliil object, but soon protruded again. Sickly animals 
not only change colour, but the boily often shrinks to iesH tliau 
halt the original disc, and all the tubercles of tho surface aro aiiioothod 
down, and assimilated to tho mass of the mantle. The mesial portions 
of the mantle aro usually thin, but the sides are very cemsistout and 
fleshy, tho IImsuuUr tissue being solid, vory tough iU some of the Hpocics 
(0. tijrinum soft, almont pulpy, in others, (O, tenerum )• The inter¬ 
nal Heahy pait of the mantle is pure white, but the extern a! parts, to 
a BQiallcr or greater thickness, blackened, and filled with pigment cells, 
producing tho various colours of tho animal. Near the edge of tlie 
mantle, there ore usually some larger cavities in the tissue, oh shown 
in the section of the portion of the mantlo (fig. 3, plate xiv), evidently 
allowing for an easier motion of tlicsc extreme edges. 

Tho foot is composed of numerous traosvetse musclox an<l is always 
shorter and nanower than the mantle; this varies, however, in tho 
diiiferent species. In some the foot is only one-thiid, or one-fourth, of 
the width of the mantle, in others almost four-fifths of tho same, setting 
aside, however, those variations which meroly depend upon tho position 
of tho body. Wheu the animal is at rest,—in a sort of contractod 
position,—the width of the foot is iu proportion smaller, than when the 
animal moves about, iu which case tho mantle stretches out longitu¬ 
dinally, while the narrowness of the foot appears to be more limited by 
the transverse muscles. « 

No ffenerir un/fortanct can, strictly speaking, be attachod either to 

1 ^ 
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tho number nntl nize of tlic pmLnIe& on the mantle, nor to the relative 
uavrowneBS, or width, of the foot. This is a very important Btatemunt 

regards the chi»^ification of the animals, and I shall endeavour to 
prove its coiTectneua hy souio ebsor vat ions which I sliall Babaeqnently 
pul upon record. 

The head is (> 0 btoriorly on either side connected with the foot by 
A thin membrane. * 

Anatomy of Onciidium iypht^. 

The rcApoctive places which the digestive and generative organs 
occupy divide, so to say, the entire cavity of the body into two parts. 
I^iguro 2 on ]date xiv represents a specimen, opened along the entire 
length of the centre of the mantle, the portions of wliich are removed 
a little on the sides. The aibominoos string of the penie is also a 
little lifted np, and placc<l from tlio right to the loft side, so as to allow 
the ganglion and the penis to bccoiuo visible. All the other internal 
organs are in their original pomtion; the head with the <nsophl^'ns (oo), 
sulivaty glands, (sg) ; alimentary canal (ac), fScc. Tlic signification of 
the principal other letters is as follows; pc. r:r pedicle ;^= penis with 
the van d(^ens twisted ronnd it; and (ps) the supplementary albnmin- 
ous stiiiig; ny = principal nervous ganglion; the digestive organs with 
the liver (1) and the anterior portion of the stoiiiach (st), rectum (r), 
&c., arc visible ; the generative organs with the ovarium (o), testis (t), 
large albniiiiuoiiB gland (og), lecoptocnlam sominiB (»), &c .; ht ^ 
heart; I = lungs; y and v = the hemmphrudite genital opening, a = 
aiiiih; of = pulmonary orifice. The digestive organs, thus roughly 
esll mated, occupy the greater portion of the front part, and the 
g(Mit»rativo organs that of the hinder part of the body. 

Ill order to midcrstand more clearly the anatomical detaik, I must 
direct the attention to figure 5 of plate xiv. This figure icpresentB a 
very lai'go c^cimen of Onchidium typha ; the foot has heeu along its 
an tori or and posterior, and the entire loft margin detached from 

the boily and folded over to the left sitlo, then the mantle has been 
cut in two halves and the left half (d) also ivniovcd laterally, no as 
to join the other half only at the pnlnioiiary orifice. The digestive 
oigiiiiH have been exposed in the figure on the right and the genovative 
oi'saus on the left side. 
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Sigeiiive organs and H^ir appendages. 

The food ilvAt ontoi H through the month which, aa already stated, 
in surionndod by thiokoned^ soft and grooved lips, with the oftsophagua 
(<>o), a large mnsenUr sock of an oval shape, closed posteriorly. 
Tlda a;ick oacloaeH two cartilaginons platea, which are aituared in a 
strongly mnaenlur mass, attached U> the pustcrior aud inferior sides of 
the cBsopliagna. SoHotimcs, as in this parti cal or species, these plntes 
rcKctnlile u bivalve shell, being convex externally ond concave inter- 
nslly; they are wliite, connected by a membrane below and open 
above. Their microspeopioa! atractare distinctly shews the formation 
of a oaitilaginous tissue, many of the cells being of iri'cgular shape, 
otheis gmunUr and hardened. ExtoroaUy tlioy arc covered by the 
toiignu meinbrauc, or roduU, which is provided in its entire extent 
with very numerous teeth. 

This rodula is thus very diflTei'eutly formed from the narmw and long 
lingual ribbon of the I^rosobranekia. Fig. 4 on plate xiv, 1 ‘t^preHouls 
tho relative position of tbese organs. The cortiloginous plates (cp) ac- 
tuully only giro support to the rudula (ra), which is by tho irmscuhir 
action of the former pushed out of the month, shraping the organic 
buhstunco in tho usual way from beUiw upwards; the food then 
p;LShas in the cavity belaud tho plaice where the Halivary glaiuls 
(sg) ouCor. At the begluuiug of tho aliiaoutary canal, iimnodiately 
behind the catilugiuous xdiilcs, ibero is a small fleshy tubercle (to) 
w1di:h uppearb to act as a tongue, press!ug the food down the caual every 
time that the ceHophugiiH contracts. Kacli of the salivary glamls (sg) 
is reprirsented by a small, whitish, dendritic organ, couueclud with 
each other by a thin string, anil by numerous thi'cads with the 
liopatic muss, cuvoloping the anterior part of tho intestines. The 
alinnmlaiy canal issues at the upper part of the cesophagns, lying 
in a bfinciol mnsenUv cavity of the tissue of the body, it bonds down¬ 
wards, thou passes through the hole of the principal central ganglion 
ring (ng) to the stomach. This consists of two, almost quite se- 
p*u ato diviaioiie. The first portion (pot) has tho form of a double cone, 
pointed on either end and widcneil in the middle ; it is soft and com* 
poHoilof numovouH foldsor partitioua. On this anterior portion follows a 
second one, which is nxovo elongated, constating of three sub-divisions, 
boing in thn middle Knn‘oaudc<land partially divided by a very atriuig 
mn:icnlar lissno (mst). The extreme cud (in) is capped hy a aoparate 
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portion of the liver (1). The inteslines (i) iKsne somewhere nt the 
inxiKCiiIar bridge which connects the two povtionH o( the utomacli, 
being from here in their cntii’e longtii enveloped in the liver 
whicli is icadily recngniKcd by the greenish colour of the hepatic cellHi 
Tlie length of the intestines is from 4—5 inches, the rectum (r) being 
much wider, and pasHing almost in a straight direction to the amis# 
Near its termination it is Accompanied by two whfkisb, dendritic organs, 
(gp and pa), each of whicli at their posterior ends is connected witli a 
smnll yollowish brown gland# The latter may roiircseufc tho kidneys, 
and Lho former are probably only albnmiiious glands, or tliey may be 
an oquiralont organ of some of the pyloric appeiidftgoK or the c<uca. 
The anus is flUuate<l at the end of tho upper base of the foot, it is sur- 
rouudod by ring muscles, but extonially very slightly thickened# 

OnchitUnm and probably most of tho other specios live, on 

decaying wo(mI and earth, impregnated with organic uiuttor# I have 
xioyoY seen them feeding on fresh grasses. With tho solid oxcrenioiits 
sIwayH a largo portion of watery liquid is given out. 

Ocneraiivc organs* 

All tho spocios of Onchidia which I hove examined arc hermaphro¬ 
dites, not UH Buchannau stated in the case of O, 'supposing tho 

Hoxos to bo distinct. The generative organ occupies tho pus tori or Italf 
of the internal cavity of the body (see fig. 2, pi. xiv), sometimes oven 
a little more# The hcmiaphrodito genital pore (g and v in fig. 5) lies 
very close to the right of tho anus; in this ]>ore a very strong, 
alino^it cartilaginons tube, the oviduct, (or here tho uterus, ov) tor mi* 
uatos, and n short distance upwards gives off a short branch, ending in a 
fliittcuod large vosictc, which nsnally is interpreted oa the recepfaculam 
seminis (rs). The contents of this organ in numerous specimens 
which I exanunod was a dark yellowiali brown, rather watery sub¬ 
stance, containing some solid bodies, resembling tho spicnlieof Spongiw, 
or thoAo pccnliar aiTows connccicil with the copnlatiou of Ualivca^ The 
uterus which is only a coutinnatiou of tho ovidnet is, as stated above 
a tldch, white, doubly twisted string, near the roid<lle it is partially 
enveloped in a mnous secreting, foUated| pale orange gland (as in 
fig. 2, pi. xiv.)* The contents of this gland is a simple granular 

* la flguiH) 5 ibis gland lios to the right of tbo testis (t) tmd to the loft of 
i ht) revoptJiculufn jtuoiiiiis (rs). 
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eubstanuo. It is not clear to what purpose it exists, bnt probably it is 
in some way connected with the ovarium or tlio testis. 

The ovarium (as, in fig, 5, or in fig. 2) is of a do^p yellowish colour ami 
contains eggs only ; these being of an oval form and of various si^es, 
acconliug to their stages of development; the whole is attached to tlio 
nteruH by a short string.—It is generally stated tliat in the Pui.uon.vta, 
tlic hermaphrodite glatid secretcK ova and Rpennato^a, hut in this case I 
am oortaiu that they are secreted in two dificrcut gUads, the uvariuiii 
coiitainiug, as I stated, merely eggs. Tho teKtis (t) is a distinct 
foliated, or more or less dendritic, pui*cl^white gland, which is rcailily 
distingnishud by its viscous, jellydike sabsUiice. Under tho microscope, 
the contontKof tho gland hml aginnulnr appearance, mingled with a few 
fat colls,and numerons long tlireaiMiko hollies,—e)>ctrimU)>x»a< Fnnn tho 
testis a very thin hollow string issues, accompanying the oviduct in its 
entire length and terminating by a special minute pore (g) in tho 
same cavity as the oviduct. This atring is evidently tho hcgiiudng 
of the tw de/crenSy which oontinnoH externally in a giovo hetwoon 
tho foot and the mantle. 

The largest portion of the generative oigans\rc occupiod by tho 
alhuminons gland (ag) which ia of a soft purplish colour, consintiug 
of very numerous folicles attocLed to short prolongations of tho 
uterus. The albuminons substanco has a finely granular apponranco 
under tlic microscopo and is very visoons, mil le ring to every tiling tliat 
conics iu contact with it. It absorbs water to a large propoitlon 
swelling up readily in it. 

Tho male copulative organ is at the front end of tho body, situated 
more or less closely to and undor the right cye-pcdicle. Tbo semen 
issues, as stated above, first from the genital pore (g), is then don- 
ducted iu an open canal along the right side between tho foot and the 
mantle, enters the body through a very fine pore (vdo in fig. 5), below, 
or on the side of, the right buccal appendage, close to tlic pouis opening; 
then passes througli a thin long tnbe (vd) which is variously twiKt- 
ed round the penis (p) lying on the right side of the body. Tills 
tnbe, the contiimation of the vas deferem is about 5 inches hnig, 
the IsHt inch, or so, fomiiug tho penis, which is considorahly 
lianlcucil and straight, situated in a somewhat wider tnbe and 
provided at iU tenninaiion with a Hhort flugclluio. In many 
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Bpeciiiimm the va» deferens woe in tho temnnal hoH of its length hllod 
Tvitli n hlhiilm* colouring fluid which I have noticed in the recepfMulum 
gvmiuis; Ui as it is not likely that thiR snbstance is secreted lathe 
latter ovgaii| hnt more likely is foi'iued in the internal 2 >oftion of t)ie 
vas de/ercHS, Close to the opening of the male genital pore, tenninatos 
the BnppIcuicnUuy olbarainonR Ntrhig varying from 9 to 10 
iuohos in length. It is much thicker than the va$ deferem and the 
conicntH irt a purely white granular, moderately viscous Aubstance. 
In Aomc other Apccies, this albuminous string is stiil longer and move 
dovelopod. • 

I have only once (on the 22rui September,) observed two specie 
mens of Onchidiwi^ iyjAa in copulation, they were floated one behind 
the other, the penis enclosed in the vagina for about the le ^h of one 
inch. Beciprocal impregnation at the same titne, as knowr 
does apparently not take place. Biichannau’s statement on this point 
is not clear; the error as to his believing the hoxos to bo divided in 
two animals is thus readily explained, and would have then been easily 
corrected, had ho examined the internal organisation. But nlthongh 
he states that during copulation the distinction of sexes is very 
evident, the penifl protruding to a great length,” it wonhl appoar fixim 
his previous statoiueut to the effect that ** in botli, the anus and soxuul 
organs are placed in a porforatiou iu the under part of the tuiF' as 
if lie had obson'cd that the copulative organ were also situated 
posteriorly. This is uudoabtodly an error, and can only be explained 
by the fact that the anterior and posterhir cud were auistakeu one for 
the other, they being actually uudistiuguishahlo iu a dorsal view 
when the animal is restiug quietly, oud haa the pedicles and the head re¬ 
tracted, which positiou it actually assumes during cojnilAtion. I men¬ 
tion thin point iu particular, because it appears to have been accepted 
by several authors iu its integrity, as recorded by Biichauuun, ihirngh 
its coiTCctncss was rightly questioned by others. Undue importance 
lias been attnclied to it, so as to support the proKumed generic distinc¬ 
tions of OndUdiumf Onckulella and Peronia. 

The Ondiidia in general ai'e to all appearance oviparous, laying 
tlieit eggK in damp places, either under stones or in holes near the 
Aiirfuco of the gionnd, where I found in large numbers very young 
K[icciiuons, 1 ‘csciubUiig iu all external cUaructei'H the full grown 
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animals; Direct obeervatious aa to the develop meat of the onibiyos, 
etc. reuiuin, however, as yet a desideratom. 


(h'yans of respiration nnd eireulaiion, (Sco fig. 5, pi. xiv)« 

All the Onchidia arc pntmouiforoas, the respiratory cavity ocenpy- 
ing about ODO-Ioarth of the posterior length of the body. This cavity 
is situated dorsally innacdiutcly nuiler the mantlo, its internal walls 
l>eing folded attd fitted out with a soft whitish largely cullular aud 
cavernons epilholium, the Intigs; it is anteriorly closed on the left 
and open on tlio right side, and the former half somewhat duudlor 
than riic latter. The respiratory opening is a round hole. sitnaliHl 
on the louvr side at, or near, the end of the mantle ; it ih surrounded 
hy sltong concentric intiscles and haa occasionally a swollen margin, 
which can he expanded or contracted at will, soDiotimos also forming a 
retractile tiiI>o. 

The cardial cavity lies on the right side abont two-fiftlis dis¬ 
tant from the poslerior end, and in front of the rospootive larger half 
of the lungs. It is very muscular and encloses heart, which is 
rcprcNcnted by a small, reddish, oval capsule, thicker posteriorly than 
anterioily. The arterial blood enici's the heart from behind in which 
point,—save that they have longs,—the Oacuioinofi perfectly agree 
with the NuniORAErcniATA of the OpiSTnouBANOUiA, with which they 
have so much common in the general form of the body. From the 
heail issues in front only one thick artery, being at the beginning 
attached to the wall of the mantle hy nnmerous very thin znasoles. 
A short distance from its issne, it divides in two branches, one supply¬ 
ing the reproductive organs and the otl)cr the digestive syatom. Tho 
latter branch again divides before euteiing that system, one portion 
being reserved for the digestive organs, and the other supplying the 
head; this portion of the artery, accompanying the alimentary canal, 
passes through tlie largo ganglion. From all the internal organs, 
nnmorons very thin tlireads issue, connecting them with the mantle 
and the foot; some of these threads are no doubt blood*vessels, and others 
of a muscular and uervons character. The venous blood appears to be 
conducted to the Inngs by an open capillary system, at least I did not 
observe special vessels for that purpose. A very large number of capil¬ 
lary tubes, conuects the upper frontal portiou of the pulmonary cavity 
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with tho liitoatinal ami tlie generative organs. The arterial LIoimI 
in wliito, and tho corpuscles very uiiunte and of an oval shape. 

f 

Nervous and orymts of smmtion, (See fig. 5, pi. xiv.) 

Tlio principal gunglion which is a thick white ring, lies immediately 
holiiud the head; a portion of the aorta and the alimentary canal 
pjiHsiug through it. This ganglion gives up nunicrouH hrnncheB 
laterally to the base of tho cyo-jxMliclcs, the tentacular rims and buccal 
ap])endugC6. One thick branch, Kuksccpienlly dividing, issucB below 
and Hupplies tho head, some of its small nervous threads uniting into 
a HmiiU gaugUou between the oral ap])eadages. Another very thick 
branch also issues from the central ganglion below, and is dirooted 
backwards, accompanying the alimentary canal. It divides at tho 
digestive organs in two branches, one supplying these and tho other 
the gu no rati VO organs. Besides these, there issue from tho centnd 
ganglion five long threads on each side, two giving the requisite 
number of nerves to the foot and four (or 8 altogether) to tho nuuillo. 
They appear, lioivuvor, to be connected with the other nervous 
brandics ol Uie intestines by numoi'on.s very fine threads. 

From the gcucric ohiu^octcristic which I have previously givoti, 
it will bo seen that I have uiude tho distinction between eye- 
podiulos at id tentacles. This veilnil distinction is, I belie vo, in 
most of the Gastro 2 K>ds, au essential one ami it is, for instance, 
not correct to Kpunk in the IIjsltgida of four tentaclen, for they do not 
all Ncrvo the same puiqioscs. Strictly speaking, there is only one pair 
of each, two toutacles and two pedicles. The presence of only one 
pair of ientaclos,—actually the eyc-pedicics,~ha8 been pronounced as 
a peculiarity of tho Ouchidia niid was tzsed as an important distinc¬ 
tion from the genus Yaginnlm» The Onchidia possess, liowever, 
beside tho pair of prolonged pedicles, a pair of true tentacles, which 
appear as tludcencd riuis on tho upper surface of the buccal append¬ 
ages. Thus the lUstinctiou. fi-om VaghmUis^ which has tho tenta¬ 
cles free and bilobcd, is in this point only a gradual one of develop¬ 
ment. 

When the mantle of an OHchhlium is dorsally cut open, and tlio 
iutoniul orgaus cxposeil, the dark pedicles are seen to be attached 
laterally to the mantle, rcocliing with their bases beyond the head 
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(naape in fig. 5, pi. xiy; And ibo figaro between 1 and 1 a). TUo baRd 
of OAcb is flattened, white, cartilaginous^ intimate]/ connected with the 
muscular tissue of the mantle in this place; above the base nninerous 
nerves enter to it, and the trank of the pedicle becomes Itollow, 
more cylindrical and soft. The small, black eye is situated eccentri¬ 
cally near the tip, which is pointed, angularly bent end attached by 
a strong muscle to the internal ride of the outer skin {t}), in fig. 6) 
of each pedicle. The muscle then bends backward, and joins thu trunk 
of the pedicle about one-third or one-fourth of the length distant from 
the tip. The external cover of the pedicle, is formed by the soft skin, 
in the fold between the head and the nianilo. 

This organisation of the pedicles fully ^rccs with that of tlio 
II]^.Licrn.t in general, and makes it perfectly clear that the idea 
as to the non-rctractibility of the pedicles in Onchidium cannot 
bo retained. In all the species of Oaehidiwn, of which I have 
observed live animals, I found the pedicles to bo ahuost (fnlirolf 
rotrnctlle, but it is not usual that an auimul, uuhms strongly 
inituted, Joes retract them fully, because the niEmtle which covers 
the lieail gives, as a rule, sufficient protection to them. Whenever 
BpecimeiiH are, however, put in spirit, it is a common case tliat the 
strongly muscular iriantlo and the disc of the foot shrink more ra¬ 
pidly than the soft skin between them, and the head with its pedicles, 
and tcntuclcB and buccal oppendages is consequently easily pressed 
out. Thus the exam i not ion of speciiucus in s^iirit, evidently seems 
to have given ground to the idea, tliat the pedicles in Onchtdium 
are not retractile. This observation appears to have been sup¬ 
ported by the existence of two indentations, w*hich arc formed in 
the edge of the mantle above the pedicles, when the animal moves 
about. Occasionally these indentations, or grooves, are traceable 
for some time even after the death of the animal, but they are 
by no moans permanent, and constantly change in live specimens. 
Whenever the anioial retracts its head, and covers it from above with 
the mantle, and from below with the front edge of the foot, the in¬ 
dentations perfectly disappear in each such case. 

The true tentacles are, as already noticed, in their entire length 
grown to tlie upper surface of the buccal appendages, and generally 
are with their external teriuiaationi connected with the extreme 
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outer c<IgOH of theHC. Both the tentacles nnd the (rent edges of the 
appondftgcs are, an a rnlo, of a y olio wish green colon r and somewliat 
thickened 5 the former more so, being provided ^vith numerous nerves, 
which issuo directly from the anterior edge of the central ganglion, 
lying at the base of the head, and are a portion of those nerves which 
snpply the lips. Daring the motion of the animal the tentacles 
are always moved in front of the edges of the buccal appendages, and 
wlicn each of them are snccessivciy touche <1 with a solid object, it will 
bo observeil, that the animal much cosier responds to the former than 
tu tlio lattur; the Unt being the more scusitivo organ« 

Babitc. 

Dr. Biichuunan says that he fouinl Onckidium tgplia always on 
elcphuniiftn, Thia plant is at present not nearly bo conmion 
OH the allied s]»oclos, anpucirfotia. However, that is no proof 

that both the speuios were formerly not more common than they ai'u at 
prcHcnt. No doubt, seventy yearn ugo, swampy grounds, over* 
grown with vegetation, were more oxteusive ubont Calcutta, than they 
arc now when onr worthy mnnioipality takes such good care to clear 
cveiy thing away I lu places, however, (along tho Eastern Bengal 
and tlie South E^istern aud Calcutta railway lines, and in Alipore) 
wliei ‘0 both species of TyjAa grow abundautly I have not been bug* 
cessful in procuring any OncAidia on tho plants themselves. As a nile, 
these animals live, like Ltniacea, in damp places, generally close 
to tanks or ditches, espociolly those which are supplied during high 
tide witli brackish water. They also seem to be common on the 
sea-shoro, preferring tho damp insular climate to that of largo con¬ 
tinents. Sometimes they are found in places whicli come under tho 
iniinence of high tides. They either crawl about on the high grennd 
between tho vegetation, or on old wood and stoiles, etc. Daring tho 
rainy season, they are naturally roost numorons. When kept in a 
vessel with water, thoy often go volnntarily into it and remain for 
some time there, (as I have observed in Ofichidium itprinum and 
pallidum) until they are obliged to appear on the surface for the sake 
of bioatbiog. In this point they folly agree with, the spectes of 
8earalu$i and other eatnary sheila. Onchidium Hgrinum sometimes 
volnntarily remained for 24 hours in brackish water, a small air* 
bubble being visible near its pulmonary orifice^ Onchidium typha 
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does, }iowever, not stand aloog immersiou in tank water, and in brack¬ 
ish water it dies macU sooner. Onckidium ienerum borrows in soft 
tnnd, and appears on the surface <^Iy in warm weather after the raiu. 
Lesson says of Ochtdium ferrugineum^ that it is a truly maiino spo- 
eies, living as a rule, several feet below the surface of the water. 

SclatioHs and probable identity of Onekidiam with Ondiidella and 
Peronia. 

I have given the anatomy of the type species, OnchidiiLr% fypAre, 
ill detail, because it must foim the basis of further comparison with 
other Hjiccitis, which have been believed to belong to distinct generic 
types. Cuvier, in his admirable Momoires, p. eerv. I'histoiro et 
ranutomie des Mollusquos,” 1817, gave a very good account* of the 
anatomy of Onchidiatn Peronii from Mauritius, and drew attention 
to the existence of a small British species, Oneh. celiicuM. Lesson, 
described several species in the Voyage do la Cotiuille 0. ffranulo^ 
sum, mar^noratum, atcr ct ferrugineum, A very good genoral figuio ami 
correct drawings of the different external organs ars given by Saviguy 
of the so-called Peronia perrucnlaiaj from the red soa, in the French 
Scientific Expedition to Egypt, (Moll. PI. III). Qnoy and Gaimurd, 
in the ** Voyage de 1*Astrolabe*' (Moll. PL XV) figure five species, 
but in none of them the position of the genital pores has been noticed. 
No details of the anatomy are given. Gray refers the largely tuber- 
cnlated species, like O, punclalum and 2\mgensia to Peronia, the 
grannlar ones, like O, paieUoide and ineUnm to Onchidella» Hcveral 
other species of the same group of Molluscs weie described by other 
authors from Mauritius, the Fhtllipincs, etc. Kofcrateiii lately (Zoit 
Bchrift fur wiss. Zoologic, 6 d. XV, 1864, p. 76-85) published some 
notes on JanelJa, JitbUea, and allied forins, but unfortunately I liave 
not as yet been able to procure this paper. However, as far as the 
forms which interest us here specially are concerned there is sufficient 
for our purpose extracted in Broan's “ Klassen and Oi*duungcn des 
Thierreichea,*’ Vol. III. On plate 105 a good side view is given 
of Pet^onia ve^ruculata, shewing tlio correct position of the pulmonary, 

* The figares aro rovereoly drawn, for instaneo in Scores t and 5 tlio 
external vat uptwan on the leA aide, and equally so the heai t in 

figaro 6, which rcpreseuis au upper view. 
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ftnal and gcuital oponinga. Figaro 2 on the same plate represents 
the genital organs, bat does not seem to he very coircot; in anj 
case it is not siifBuientlv clear. 

• % 

The reason,—that forms whicli appeared to sncIi exact observers, as 
Cuvier, Lesson, Quoy and Oaimard, in all external characters to be 
genoricall/ identical with Bueliniman^s Onehidium, hut which were hy 
others separated as distinct genera,—evidently lies in the insnfBoicnt, 
and partially incorrect account which the lost named author gavo of 
his newly proposed genns, thoogh very probably the desire of man, to 
discover new forms, had also someihingto do with it. The coiisecxucuco, 
in short, was that the name Onehidium was reserved for the typo species 
Onohidixm and other fornrs whicli were hotter known, than this, 

wore separated into distinct genera. Now, when all the anatomical 
details of tho type species are before us, we shall bo ablo to draw a 
more accurate comparison between the aame anil other apocios. 

Cuvier, as I have already stated, gave an excellent account of the 
anatomy of a Maaritian species which bocaIle<l 0^ Peronii. Blainville 
ill tho S2nd vol. of the Diet, do scicnc. iiat. p. 280, proposed lor this 
spocics tho name Peronia Mauritianay^ ns tho typo of a now genus. 
When we compare externally tho position of the anus, the hermaphrO' 
dite and male genital pores, and tho pulmonary orifice, then the form of 
the head and tho eye*pe<Ucles &e., of Cuvier's origiuul drawings, with 
those given of OnchiHum tj/phwj it will he readily seen tliat no 
essential clistinction between them can he recorded. Even the granu^ 
lation of tho mantle is not tnnch stronger, but it is said tliat the 
tubercles form (probably during life) short tufts. Keferriug to tho 
other anatomical drawings, it must bo admitted that they slicw a 
perfect identity with those of Onehidium if we set aside somo 

minute details which are not perfectly dear inCnvftr's figuro, and which 
are easily explained, when we consider that Onvier had only specimens 
preserved in spirit for examination, and that many of those miimto 
organs may consequently not have been preserved. Kefei'stoiu'e and 
Savigny’s figures of 0. Peronii or verruculatHm also fully agree with 
the typical Onehidium^ aa far as internal characters are coucemed; the 
only diilerouoe being again the presence of tufts in place of simple 

• The rale, that specific namM, nuleas pre-oocupiod, mast not be ohangod, 
ought always to bo obeewod. 
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gTAnoIes. I had myaelf so oppozinnity of dxaaiuing any of the 
{oiins called Peronia^ but from the numeroos yarintioiiB in the external 
appearancQ of the inbercles, which I have obROrved in our spccica (as 
for instance in 0, tenerum) I cannot perceive how this cliaractor 
conld lie considered as of any generic valno. Besides that, the authors 
who acknowledge, upon thl^ ^nnd, the generic distinction of Pcronifi, 
ai'C far from consistent in dealing with the question, for they refov 
to Onchidalla spoems which aro cither smooth or granular, some of them 
being very coarsely granular, and even spinous above. Surely, the dis¬ 
tinction botwocu a smootli and griumlar or tubercnlor surface is greater 
than that between the latter and one in which the tubercles bear two or 
three points in place of only one. The presence of two or throe 
black dots on some of the largo tubercles of Onckiditm tj/pliw appears 
to mo to be fully o«]uivAlcnt to some of the tufts observed in Onchidium 
Pet'oniiy and very Ifkcly in very old s[>cciinens these black dots may 
become pcdicnlated, for I have myself obsei'ved them each raised in¬ 
dependently from the other. I iiiiiKt here specially call attention to 
some of the varlatiouH in the mautle surfoco ^of One A. Unenmf 
described towards the end of this paper. 

Gray proposed for Lesson’s species, Onci. gmnxdosumf the name 
Onchidclla^ and referred to this presumed genus all the granular or 
smooth Hpccies, except Onchidium iypk^. lu whnt the distinct ion of 
Ouchidiwn and OnchidcUa ought to cousist, I entirely fail to perceive. 
H. and A. Adams in their Gcuera i>f Shells,” 11. p. 2^12, state that 
the latter differs from the former in liaviitg the buccul appendages 
lohate, but then they say exactly the same of Onchidium, I am not 
quite certaiu about the mcauing of the word lobule ^ritli regard to the 
buccal appendages, but I think it con only refer to the thickened rims, 
which I explained la the tentacles and which, with reference to the 
front edges of the appendages, may be called lobvs. Wherefrom H. 
and A. Adams derived the statement regarding the position of the 
pulmonary orifice ^‘at the right aide under the mautle,” does not 
appear evident. 

Lesson’s figures of the ventral views of Oneh. granulfjsum and 
marmoratufn do not in the least support any generic distinction 
among the species described as Onckidium^ In the former the 
anal and the respiratory orifices arc marked in their proper 
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plftcOB, and tliQ connect position of the sexual opening is indicated 
by the first portion of the oxtcmol vas deferens. lu the view of O. 
ntarffioraluwj the ras deferens Ix^ins at the place where the pul- 
xnonary orifioo is sitnated, which is no doubt a small error. None 
of the otlicr fignrc<l species which have been referred to Onchidellai 
appear to me to oild anything in support of a generic distinction, and 
thus I thinh that a very strong reason exists to withdraw both the 
generic names, Perenie and OnckiJellaf and refer the respective species 
to Onchidium, 

The only other cloaoly allied genos wliich belongs to the family 
ONODiniinix is VajinulM (^Veronieclla apnd II. and A. Adams). Mr. 
W. Theobald, Junr., described one species from Burrao, F. Sii'niamrutf 
and tny friend, Mr. G. Nevill, lately obtained near Calcutta two 
speoimons which appear to belong to tbe same species. I hope to 
retnrn to this subject as soon as I am able to pi'ocuro better live 
specimens of our own and the Burmese forms. 

J)c8enption of Benyal speefes. 

1. Onchidium typhae, Bueb., 1800. Pi. xiv, Figs, i—5. 

Body during the motion of the animal much elongated and 
narrow, rather convex, anteriorly and posteriorly obtusely round' 
ed; mantle above grocnish, of various shades, covered with very 
numerous smaller and larger tubercles, wliich arc nearly equally 
distribnted over the whole npper surface. Tho smaller tubercles vary 
A little in their size, but Uie larger ones have pretty ueaily the sainc 
dimensions, those about the centre of the back being slightly liigher 
than others. These tubercles are at their hoses and at the si<les some' 
what darker tlian the body, the lop being, however, usually paler and 
provided with from 1—4 jet-black dots. None of tbe tubercles are 
permanent, they can be, in the live animal, always retracted iu the shin 
which is rather tough. 

The head is of considerable size, dork greyish, in front covered with 
numerous, rather largo whitish warts ; tho buccal appendages are 
blackish, with their front edges and the tentacles yellowish green; 
the pedicles arc tliick, concentrically roughly wrinkled, slightly bluish, 
transparent at their base, grcenisli for the greater part of their length, 
pale near the rijw, where tlic small black eyes are situatedi The 
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mantle is bolow blackish, with a grey or brown tint, pole at tbo 
margins; tho foot is greenish yellow, the dark colonr of tlio digestive 
and the pale reddish coloar of the gonorative organs shining through 
the skin. The width of the foot, which is littio shorter than the 
mantle, amounts to about Jtlia of tho width of tho hitter, but when 
the animal creeps abont,it may be estimated at fth of that width ; it is 
truncate in front aud *roniulu<l posteriorly* The omiK lies at the upper 
basal end of the foot, the opening being small and not distinct, cover* 
cd by the tormina] free edge of the foot. The pulmonary orifice is 
situated immediately beyond tlic anus, its internal margin is smooth. 
Tlie hermaphrodite genital pore is a longitudinal slit, surrounded by 
swollen lips, situated about ^Vh of an inch distant to the right of the 
anus. The e;ctornal vob deferens, in the fold between the foot and the 
mantle, is marked as a uhite groove, and teniiinates in a minute pore 
below the right buccal appendage. The male genital poro lies in front, 
bolow the right pedicle. The dentition baa boon desuribod previously (see 
p. 91, pi. xiv, fig, Ca). 

Tliclength of large specinions is about 2} incites, and the width 
varies from one-third to one-Iourth of it, whou tho animal moves about 
in its ordinary way. The usual length of pedicles is about half an inch. 
Old specimens, when fresh caught, very often secrete from tho smooth 
lower portion of the mantle, a deep carmine red, gelatinous substance, 
of a distinct alkaline character. The nubstanco coagulates in spirit, 
but ifl pailially dissolved by, or is at least made thinner in, glycerine. 

I have already mentioned, that this species is the commonest, and 
as yet the only one which was found near Calcutta. It is scon crawling 
about on old bricks, in ditches on tho mai<lan, about the fort, along the 
Tollis-nullah (canal), and locally also on tho banks of tho Hooghly. 


2. —Ondudium pallidiim, S/of., Pi. xv, Fig. l. 

Body elongated, moderately elevated, rounded anteriorly and pos¬ 
teriorly, goner ally eo voted with copiona moens. The mantle above 
is pale yellowish white, with a central, blackish, longitudinal stripe, 
conimeneing above the head, and extending posteriorly to about |th of 
tho length of the body. It is accompanied on either side by a pnle 
yellowish or greyish stripe, and tho interspaces between these and the 
central stripe, are somewhat darker than the general colour of the 
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l) 0 ( 1 y. 71ic cult 1*0 rarfocc is almost equally gi'Annlnr, with a BOiall 
number of more or less regularly distributed larger tuboi'cloa, each 
provided with one, seldom two black dots. The larger tubcrclos were 
in one Npocimen arrangetl in two longitudinal lOwa on cither side of 
the dorsal hIl ipe» bnt in other spccimcus, they were irrcgnlarly placed. 
The black central stripe is widest in the middle, with a pale spot in 
the centre in wliicli are situated three black dots ; these being only 
obsovvablo in largo speciinena. The edges of the inantlo ore slightly 
thickened; its colonr below being of the same, uniforui, pule yellowish 
white hue, us above. Tho foot is obtusely pointed posteriorly and 
truncate in front; it is greyish yellow, varying in tints according 
to its o:!tpanRioii and consequent transparency; tbo colour of the internal 
organs is traceablo thi'ongU it. 

The head and oyo-pcdiclcs are dark, with a distinct greenish tingo \ 
the niuntlu and the bticc^d apt)cudage8 paler; the front edges of the 
latter and the tentacles pule yellowish green. The length of tlio 
poilicloH is gcuorully less than half an incli, and they are somowliat 
thinner than in the previous N|x»cicB; the eyes are black. 

The anus lies at the end of the foot; the palmoDary orifice just 
behind it, being rather small and surrounded by thickened margins. 
The horinapbroditc genital poro lies to the right, quite close to the 
anus; tlie external vas deferens enters the body on the side below 
the right buccal appendage, and the penis opening is situated in front, 
below the right pedicle. Young specitnens arc paler in colour than 
old ones, and the doi'sal stripo becomes occosiunally rather indistinct. 

The disposition of the internal organs cntii*e]y agrees with the 
type species, Oiichidiwii typ%(C» The internal van deferens is fully 
four indies long; the snpplcuicatary albuminous string, near the 
penis, is about 5 inches long, much shorter than in the previous 
species, bnt thicker in front; the liver at the cud of the stomach 
is u largo, dendritic gland; the L*eceptaculum scuiinis is veiy large 
and folded; uterus thick and twisteil, and like tlio small albu- 
minons glonil and tlio testin pure wliite; tlic largo albnrainons gland 
is puqile or rosc-coloarcd, tbo foliclos being filled witii a granular 
Biilwtttiice, whicli has the appearance of andevclopcd eggs. The ova- 
riniii ia deep yellow, containing largo oval eggs. Tbo cardial cavity 
extends to nearly half the longtli of the body, hut the heart itself 
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is only nbont Jtli ot tho len^li, ilwtaut from the posterior end. The 
penis is abont of an inch long, thick and strongly constricted 
near the end, tlio dagellnm being Tciy short. 

The dentition (fig. Id) is similar to tlmt of the last apocios, the 
lateral teeth are rounded at tho base with one large and one small in* 
curved <Ienticle. I coonted abont 150 01*088 series and about 500 
teeth in each the formula tbns being 250*1*250. 

Tlio finely gruuular mantle with few scattered larger tubercles readily 
distiaguiHli this species from tho previous, and the largo quantity of 
mucus which it Hocrotes, has not been observed in any of the other 
forms. Tho narrawer form and greater convexity of the boily arc 
equally characteristic distiactions between the present species and 
0» n sp. 

The S})ocics was found at Port Canning, and appears to bo rare. 
I first obtainoil two large apcciniens through my friond G*. Ncvill. 
Both hud in front on the right side a Ainall portion of the edge of tbo 
foot dotuchod (sec fig. la), just on the place where the oxtcruul vas de¬ 
fer ona turiiH toivunls tho buccal apiicndAgcs. This dotachod portion had 
exactly the Hanio striicturo os tho rent of the foot disc, but wliotborit is 
an occidoutul foiuiution, or a noriuul one, assisting during tho act of 
copulntbu, I urn not in a position to ascertain at tho present. In 
several stnull st^ecimons which I subscqQently obtained myself on the 
banks of the Mutluh river, that particular detached piece was entirely 
wanting. 


a.— Onchidium tigrinum, Siolf Pi. xv, Fig. 2 

Body large, ovate, depressed; mantle strongly coriaceous, hurilened, 
provided wicli sharp edges. The upper surface is entirely covered with 
small granules, between which more or less numerous laigo elongated 
tubercles are interspersed. SpeuimenB of difl!ereut sizes vary in this 
point a great deal; when young the tnberdes arc equally distributed 
between the granules, being throe or four times as large, and each 
bearing a black dot at the tip, but being polo at the base. Old specie 
mens have either two or three irregular rows of large elongated tuber¬ 
cles on eacli side of the back, or the larger tuborelcH arc more numer¬ 
ous, more equally <Ustribule<l and spiiiuloae, so as to give tho surface 
a very rougli appearance. The hitter stage is met with only in quite 

14 
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fro8h and voiy lai^c BpacimCna; wlieti they are kept for only a short 
time, all the fine Rpiacs are retracted in the mantle. 

The colour is above pale green with numeroos blockish, irregular 
spots, which are generally more numerous about the contro of the batik 
and At the edges of tbo mantle, than between both. Young spccinjcns 
are more uniformly coloured. In the old ones, the green colour is some- 
times rather dark, ro os to make the spots loss conspicuous ; in othci'S 
tlmrc is a distinct blackish green irregular stripe along the centre of tlie 
buck, of about the same length as the foot; two similar blaclush stripes 
originate one behind each of tlicpailicloa, running a short distance from 
it more or less pamllcl to the dorsal strii>e, till all three join near the 
posterior end. Both tbo central and the lateral stripes are not con- 
tiDUOuH, thoy arc moreover fonned by the spots becoming more or 
less confluent. Yonng spccimons have the mantle below uniform, 
light bluish with very numcrotis and minute white dots ; large ones 
have occasionally a nnnibor of dark green or rusty, more or less con¬ 
fluent spots along the lateral margina, and the general colour is pnlov. 
The foot is comparatively narrow, abont one-third of the width of the 
body and when contracted about ono-fuuiih only; it is of a uuifonu 
doik bluish gicy colour, siib-truncatc anteriorly and rounded or 
obtusely pointed posteriorly, with the cnlges free und sharpened all 
round. 

The head and the pedicles aro dark green, tho latter far apart, 
thick at the base, very thin in the middle, with slightly thickened 
tips which bear tho black eyes at their upper surface. The buc¬ 
cal appendages 01*0 of moderate sbsc, blockish, with greenish grey 
front edges, and thu tcutoailar rims yellowish green. The molo 
genital pore is vciy distinct, situated in front at the b.xse of the right 
pedielc; tlie anus und the pnliuouary orilico arc normal, the herma¬ 
phrodite opening about |th of au inch distant to the riglit of the 
auas, ehingated, ond surrounded with swollen lips; tho external vas 
dcfci'cns outers the body l)clow the right buccal a])pendage, but very 
close to tho lips of the mouth, passing obliquely through the tissue 
towaixls the male genital pore. 

All the internal organs agreo with the typo spoeies. Tho 
ovarium is small, orange yellow; tho testis, and its supplemen¬ 
tary gland, white, the albutniiious gland and the uterus pale 
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yellowifib wliito. Tlio receptacalam Berninis is a comparatively very 

mrmll globular capsule, the oviduct boiug, however, very strong, almost 

hovuy } the portion of the liver covering the end of the etomach is 

cup-shaped and small; the intestines and the rest of the liver normal; 

tlie poniH above an inch long, with a setous Hagellum; the intonial vus 

deferens is about 5 inches, and its snpplenicutary olbuminonB string 

about 8 inclies long, almost equally thin throughout. The pulmonary 

cavity is large with numerous cross*folds, the luugs yellowish. Tlio 

heart is small, white, the aorta at the beginning not much narrower, 

the thicker branch going to the digestive orgatis. 

% 

Tho rudnlu is particularly narrow iu this N|>ocies, but the teetli arc 
very similar to those of Onck, the laterals being only a lilllo 

larger. 

Tliis flpocios is rather common along tho banks of tho MutUli at Pori 
Canning, it is generally seen creepiug about on olil wood. It survives 
a long unmevHion in brackish water, but shrinks and soou dies in sweet 
water. I often fotmd it iu boles or at the roots of buHlms ou tho bank 
of the river iluring low water; when tho water rose tho speeimeus must 
have been fully for 8 hours sabuiergcd. The largest specimen, tucuHuvod, 
was two iuches loug, and about the middle l/u inch broad. 

The broad, depressed form of the body, the narrow foot, thin eye* 
pe<lielcK and the solid corijmeons structure of tho mautle, readily 
diNtinguish this species from others. 

4.—Onchidiuin tenorum, Stot^ PI. xv, Fig. 3. 

The general form of the Ixxly is oval, more or less elongated, but 
very high, it is remarkably soft, almost pulpy in fresh caught speci¬ 
mens, always envelopcal iu a thin layer of secreted mucus. The 
ground colour of tho upper surface of the mantle is greenish grey, 
irregularly mottled and spotted with dark. Two obtusely elevated, 
somewhat undulating and pale coloured, ridges mn from tlic edges 
of the mautle above the cye*pedieles prateriorly near to the end, en* 
closing a central area of the back, in which a number of very large 
oval tubercles are situated. These are of a gteouish colour, covered 
with smaller warts, their tips being yellowish, and each of them provid* 
ed With from 1—3 black dots. Full grown specimens have besides a row 
of similar large yibei*cleB lunniug oxtornally and parallel to the ridges 
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which enclose the central UoihaI area. The entire mantle is more or 
less finely granular. Alt the tnbcrclesaro much leas developed in young 
speciincusi and oven in old ones their form constantly changes, on 
account of the softness of the body, io which they can be entirely 
retr&ctodj making the mantle to appear uniformly convex. Young 
and half grown specimens generally have on the external side of the 
dorsal ridges, two or titree of the blackish sp«>ts larger, separated by* 
oval pale orange spots which soiiictiiiios are jurtially counuont, form¬ 
ing longitudinal stripes, the orange colour also partially extouding 
on tile ridges themselves. 

The mantle below U uniform pale greenish grey, with very miuutc 
and numerous white dots, the same being also traceable on the sides 
of the foot. The latter is blackish green, little shorter (liun the mantle, 
obtuse or slightly rounded in front, pointe<l at the posterior termi¬ 
nation when free, but when the animal moves about on a fiat snrfoi^o, 
it appears rounded. The width of the foot is on an average i^tli of 
that of tlie body, occasionally somewhat less. The head is very Urge, 
greenish, covered in front with numerous ashy warts: the buccal 
appendages lutendly widely cx{>audod, with tho front oilges aUgUtly 
swollen, the tentacular rims above them being veiy thin, and of an 
osliy grey colour. Tho oyo-pedicles are stunt at tho huso, when 
oxtoudeil about half an inch long, slightly waity, concentrically wrin¬ 
kled, witli the tips distinctly swollen, globular, pale yellowish or 
reddish, bearing the black eyes almost centrally situutod in a lighter 
transveiso fold. Tho lips of the mouth arc whitish, strongly thicken¬ 
ed and f(ddcd. Tho anus is as usually placed at the upper tenninal 
base of tlio foot \ the pulmonary orifice is removed from it and close 
to the posterior end of tho mantle ; it is largo, savrouuded by a strong 
swollen margin, internally white, with 8—10 small tubercles, which 
coiitinno interiorly as short ridges. The hermaphrodite pore is also 
somewhat removed from tho aims, about half an inch distant from it 
to tho right, hut sitnated as in all other Onchidia in the fold between 
tlie mantle and tlie foot. The external vas deferens is a distinct narrow 
groove, entering the body at the outer base of the right oral append¬ 
age, although it aeeiuK to continue below' the mouth, issning iutornally 
quite close to the penU opening. Tlie penis pore itself is largo, 
jdiiced laterally below the right eye-pcdicle. 
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The iaternal organisation lioos not esaciitially differ from the type. 
The ccBopliagnB is comparatively ainall, the alimentary canal rather 
long and thieh; the liver exteoKive and deep greenish; stomacli 
very muscular and large. The internal vaa delereuB is very thin, 
yclloWf about throe inches long, and twisted round the penis which 
is abont of an inch long, very thick, but otlierwisc not offering 
any diRtinotions. Its supplementary albuminous striug is thick, 
white, and at least 12 inches long, it almost ocenpies oue-third of the 
body cavity just behind the head. The hermaphrodite organ is not very 
extensive, the large albuminons gland of a purplish colour ; ovarium 
deep! yoUow ; testis white, small albuminous gland yellowish white; 
Uio vas deferens, isauiug from the testis, is very thin, auuompaning 
the strong and thick oviduct; the reocptacalum seuiiuis is represented 
by a small, oval, dark colon red gland, closely Attaclied to the oviduct. 

The nervous ganglion behind the (nsophagns is particularly largo, 
sending numerous branches in all directions. The dentition is also 
similar to the other species, the centrals have a very siuall point, and 
the laterals form distinct hooks with au upright point at the cud. 

The softness of the body, its great height, tltc peculiarly formed 
tubercles of tlic mantle, and the situation of the pulmonary, horma- 
phrotlito and male genital openihgs, are the characteristic distinctions 
of tliie species. 

It has been fonnd, at the end of the rainy season,—in September 
and October,—on tlie banks of the Muiluh river at Port Cunning, 
but appcaia to bu rare. Its habits are peculiar; it burrows in 
mod, sometimes seveiol iuclies deep, and appears on the surface 
merely after, or daring, the rain of a warm day. This evidently 
accouuts for the softness of the body. A few specimens which I kept 
in a glass instantly buiTowcd in the soft earth, lying in holes in an 
oblique or perpendicular position with the posterior tip of the mantle, 
where the pulmonary orifice is situated, exposed ho os to permit free 
access of air. They sometimes did not appear on the surface for many 
days, except when covered up and then placed in the sun. 
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of IcUt'.YM in Plaice XIV and XV. 

w. —crgopljagns, 
rtc.—nlimouiary CAnal. 

Hupplameutaiy uIbnmtnoiiH gland of the puiiH. 
f.—liver. 
r, -rectum. 
i. (or ^ 9 ) testis. 

o, (or Hi in fig* 6 ) ovarium. 

p. —penis. 

рр. *.^p<;iiiH opening, 
sg.—salivary glands. 

рс. —eye* po< lido. 

tt.—tentacle, except in fig. la, of PI. XIV, being = buccal 
appODdf4^e. 
i.—intORtino. 

pH .—first portion of tlic Hlotnnch. 

iU —middle portion of tlio atnuiach. 

msf.—muscular, middle part of the same. 

m ,—terminal pait of the same. 

ny.—allumuioua gland of the geuemtive organs. 

09.-111 fig. 2 , albuminous gland of the testis. 

4^.—heart. 

ra. — rcccptaculum seininis. 

gp. and j)a.—Bupplementary glands (kidney k, &c. of the i cctmn. 
ff 0 . or g tf.—bormapbi'oditc goiiikil oxwiiiug. 
a.—(ill figs. 2 ami 5) anus. 

0 ^.—pulmomiiy orifice. 

1. —lUDgB. 

r«.—retruetile muscle, 
nerves. 

fip ,—diief ganglion. 
dn .—nerve of tlie digestive organs, 
base. 

c/).—carttlagiuoua plates support iug the railula. 
to.—tongne. 
rtL —rad u la. 
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go, (id fig. 1. c) middle genital pore. 

/.—foot. 

(/.—dorsal part of tlic mantle, 
wl.—vaa deferens. 

vdo.—opening by which the external vos deferona entcie the body. 

ha, in fig. bnccal appendage. 

t]n—external covering of the eyo-pediclo. 

ov,—oviduct. 


PI, XIV. 

Fig. 1,1 a, 1 b, 1 c, dorsal, ventral, aide and front views of OnrA. 
tgphat t llio figure between 1 and 1 a, rt^proKeiiU the eye-peiUele, iso¬ 
lated und enlarged. 

Fig. 2. A large spc^cinicn of Oneh, cut open along the centre 
of tho back, the iiiterind organa being exposed. 

Fig. 3. A small portion of the edge of the mantle shewing tho 
internal caviticn. 

Fig. 4. (Esoplmgns, cut open, with the raduhi, sulivary glaiulK, &c. 

Fig. 5. Internal oiganiHaiion of 0/ic/i. fgpita. ^ 

Fig. 6, radula, 6 a, central and a few lateral te<uh, C b, side view 
of the oentval, and 6 c side view of tho lateral tooth ; all greatly 
enliii'god. 

PL XV. 

Fig. 1, and 1 a, dorsal, and ventral, views of 0, ; 1 l\ 

railula, 1 d, central and laUu’al teeth, 1 e, side view of a lateral looth 

Fig. 2, 2 0 , 2 A, dorsal, side, and ventral, views of O. (igrin%m; 
2 r, vodula ; 2 d, central and lateral teeth ; 2 0 , side view of u central, 
2 / side view of a lateral tooth. 

Fig. 8, 3 a, 3 b, 8 g, dorsal, ventral, side, and front, views of O, 
ptnerum ; 3 c, rsdula, 3 d, central and lateral teeth, 3 e, side view 
of a central, 8 f, side and front views of a lateral tooth. 


N. B.—The ligni-ea of the teeth are in all cases enlargcsl. 
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Nolen on Ihe Flora of ISaniAim; hy V. Ball, Esq., B, A,f Geological 

Survey of Iniia. 

[Road 4th Not., ld6S $ nwoiTcd 5ih Not., 1808.] 

Tlie district of Maubbtim which, antil comparatively recent times, 
Jonnoil a portion of those ittrte ificogikiUe^ iiit jungle mehah^ has not 
boon altogether neglected by naturalists. The fauna, first examined 
by Col. (then Lieut.) Tickoll, oud more recently by Captain Beavon, 
is no^ pretty well known. 

Thu flora of the northern portion of the dislnct in tho vicinity of 
the grand trunk rood, i^ecoivod the ntiouiiou of several distiuguishod 
botunists, but in the soutberu portion plants never have before boon 
colloeted. 

Dr. Hooker, in his iutroiluctory essay to the Flora ludica, after no* 
tiug tlie character of the flora of the humid Eastern ghats of Orit^su, 
which, owing to clruuinstances which ho dcsciibes, arc during both 
monsoons, daily aUected by moist sc;t breesfies, statos that tho vegeta¬ 
tion of the interior of the proviuco (which includes the greater portion 
oE Maubhiim) is r^uite unknown, except from a few notices in Major 
Kittoo's joniiiey to tho Snmbulptir volley. 

Dr. T. Anderson’s pajior In tho journal* is devoted to an account 
of the flora of norilieru Monblinm, (in the vicinity of tho trunk road), 
Bohur and Parisiidth hill, upou which latter, temperate forms, all of 
Himalayan HpccicK, arc found. His list contains most of the Kpocio.9 
which 1 have uict with in the lower portions of Maubhdm; tlieru 
lU'c, bowevor, some important additions^ 

Aa it is often equally important in botanical uxauuuutions to trace 
a resemblance as well as a difference between the floras of adjoining 
areas, I have ventured to give the following account of the portions 
of the district which have been visited by me during my geological 
Survey. 

As on a previous occasion, I most again acknowledge the assistauco 
which I havQ ever readily rcceivuil from Mr. Kurz, who has examined 
nil my collections, and who also paid me a short visit when I was 
encamped near Bchurin^Ui hill 8nch assistance is invaluable in 
Calcutta Nvhere, lu order to consult tho Herbarium and tlio Botanical 

• J. A. S. B. 
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library, it U necessary to nndergo so much trouble and expenditure 
of time, as is involved in a trip to Seebpdr. 

The district of Manbhdm forms portions of throe of Dr. Hooker’s 
provincdSj Beh&r, Bengal and Orissa, the larger portion being included 
in Orissa. As I expect to have farther opportnnity of examining that 
province throughout, I shall for the present confine myself to a 
description of the more salient features of the flora; reserving the 
detailed list of plants to some future time. The physical chaincteta of 
the district of Manbhdm may be most clearly comprehended by divi¬ 
ding it up into a series of six nones as follows : 

lot, A zone in which metamorphic rocks alone prevail, and of 
which the ^noral altitudo ia probably about 4 to 500 feet, and which 
is studded with small bills rising 8 to 400 feet higher. 

The Dammla valley in which the two coa) fields of Ranignnj 
and Jberria are situated. This zone includes tlio hills of Pachete 
and Behariudth, formed of the youngest sedimentary rocks and rising 
to the heights, respectively, of 1,600 and 1,480 feet. 

3nf. A zone similar to the first, in which ineta^norpbic rocks only 
occur, and which is studded with many hills of which Susiuia (1400^), 
Bugonathpdr and Sindurpdr are the principal. It includes the 
valleys of the Selye, Dulkissur and Cossye livoia. 

iA. A zone upwards of two-thirds of which are in no respect 
diReront from the preceding one, hut of which the remaining portioni 

j 

the western, is occupied by the Bhagbmuri plateau, one of the most 
important spurs running from the highlands of Ghota-Nagpdr. It is 
formed of granitic gneiss which weathers into huge and magnificent 
^ monoliths. The general level of the plateau is probably about 1,500 
feet above the sea, that of the plain at the base being 720 feet. 

5th. A zone similar to No. 3, in which a few unimportant bills 
occur. The rocks belong to two formations the metamorphic, or gneiss 
series, and the sub-metamorphic, or slate and quartzite series. 

6ih. Finally Manbhum is separated from Dhalbhdm and Singhbhiim 
on the south by a series of ranges of hills formed of the harder rocks 
belonging to the 8ub>meUmorphic series: quartzites, tough schists, 
slates, and trap. Between these ranges which rise to various heights 
from 1,000 to 8,000 feet, are deep valleys in which the vegetation, 

15 
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owing to the greater amount of moistare} is different from, that of the 
open plains. 

At fiYBt sight, tliere is much in tlic general aspect presented by the 
flora of Manbhdm and the adjoining districts, which is moat dis¬ 
appointing ; instead of meeting with a realisation of one’s ideal of a 
tropical jungle, the effect produced by the vegetation is, in many 
places, not strikingly different to what we have been accustomed to 
in the British Isles. 

Br. Hooker first drew attention to the park-like aspect which pre- 
vailes in the drier and dearer portions of these districts. 

Boitta, tlie tamarind, ilte several spocios of Ficu§, Buiea and the 
Sal, representing, without any great stretch of the imaginthtion being 
necessary, the Oaks, Fmes, Sycamorci^ MapUn and Poplarn of 
temperato cliinoa. 

It is only on the bills, and in the valleys of the sixth aone, that one 
meets with anything like typical tropical junglo; even iu these com* 
paratively favourable localities thei'e are no tree-ferns, nor palms, and 
but few mosses, orchi<U or herhaceous ferns. 

Oontrosting the flora in detail with that of the Biltish Isles, one 
is stnick by the absence of plants belonging to such common orders 
as Boioeea, Cruei/erat OeraniacotPi Violacntt aud tho rareness of 
species belonging to Ranuncxdacea, VmbtlUferm and 8cropI\.ulannea, 

On the other hand, many of tho pond-wceds, Cheta, Nympluoa, Poio- 
mogeton, Alioma, d^c., as well as grasses, fernay DroMra, 

Arumi, Oaalii, MiHUtce, some of the smaller Lnhiaico, and both her- 
barceous and arboreal forms of Leguminoia, together with a Salix, 
vividly recall their European congeners. Lichens might be added to 
this list. It is interesting to observe that these are seldom to be 
found, except on the northern or sheltered faces of the trees, and rocks 
upon which they grow. 

Throughout the jungles both of the plains and hills, the deep glossy 
green of the Saly Shoroa rdbuatOy Boxb., gives a marked character 
to the foliage. In the early pari of the year, the white floral leaves 
of Comhrtfum RoxhurgKxi, and other species, produce a pleasing con¬ 
trast in the sea of green which meets the eye in every direction. At 
the oommencement of the hot weather, the greater number of the 
trees lose their leaves which, in some species, are immediately re- 
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placed, when lovely controeta are produced by sucli varied huea as the 
deep purple of the young leavheof SMtickora irijuga^ Willd., with an 
infinitude of shades of red, white and green on the surrounding trees. 

While the trees remain leafless^ the aspect of the jungle is bleak 
and wintry, this is intensified by the action of the jungle fires, which 
scorch np all the herbage, so that there is often little shade to be 
found, wjten most wonted from the hot sun of April. 

The infiorescence, as a gcnoral rule, is of a dull and subdued charac* 
ter. That of the Sal produces a peculiar hasy appearance over the 
green foliage. The most hrilliaat flowei^ are those of Sombax Mala- 
iaricunif SufenJ^ndo^a and 21. auperba; perhaps the most beaiitifnl 
are the ^ white and delicately •violet tinted blossoms of a speoios of 
Sauhinia. In *tbc fiat portions of the dbtrict which constitute the 
1st, 2ad, 3rd, poii of 4th and 5th aones, a lour*foId division according 
to the character of the vegetation may bo made. 

FiaST. Original jungle land in which trees are of large size. 

SscoND. Stunted jungle land from which timber is regularly cat, 
and where the trees are never allowed to attain reapoctable ditnensions. 

Tniup. Dry, gravelly and raviny or rocky ground incapable of sup* 
porting a tree jungle. 

Foc&in. Land under cultivation, or which has at some former time 
been under cultivation. 

In the^fs^ division the characteristic trees are the following: 

Shorea robnsta, Boxb. 

Torminalia glabra, Bozb. 

Buebanania latifolia, Roxb. 

Bemecarpos anacardinm, L. 

Oiislea tomentosa, Roxb. 

Croton oblongi folium, Roxb. 

l^hyllanthus emblica, L. 

Lagerstroemia parviflora, Roxb. 

Symplocos racemosa? 

Conooarpue latifolia, Roxb. 

HoUrrhftna antidysenterica, Wall. 

Randia dumetorum, Lam. 

B — loDgispina, DO. 

Eugenia jambolaiui, Lam. 
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Gardenia latifolia Ait. 
gp. (lucida ?) 

Pavetta Indica^ Linn. 

T— parviflora, Roxb. 

Wandlandia tinctoria, DC. 

Cassia fistula, Linn. 

OAloBauthes Indict, Blame. 

StereoHpermum snaveolena, DC. 

^gle Marmcloe, Corr. 

Carissa Garandas, L 

Ziayphan ceuopliu, Mill. 

Combretum Boxbarghti, DC. 

Cuaearia tomentoea, Boxb. 

Olocbidron 8p. 

Vauclea parn folia, Roxb. 

N— cordifolia, Boxb, 

Horbaceons plauU are scarce in jangle of the above character, donbt^ 
loss they are more abundant during the rains. 

The large scandcnt creepers are more commonly met with on the 
hills, but they also occur in the older jungles, the principal species 
are Jiauhinio Vailii and Butea iuporba. 

Parasites and epiphytes are represented by two species of ZoranlkuSj 
two of Vuotm and a few orchids. 

h. is often to be observed that some one of the trees, mentioned in 
the preceding list, occurs iu such abundance throughout a limited 
area, as almost to exclude all other species; some circumstances, which 
it is impossible to detect, giving it pre*etainence in the struggle for 
life. The species so occurring are : 

Shores robnsta, Roxb. 

Terminalia glabra, W. and A. 

Holarrhsna antidysenterica. Wall. 

Conocarpus latifolia, Roxb. 

Eugenia Jambolana, Lam. 

Oasearia tomentoea, Roxb. 

Modification of the character in the vegetation oan, however, in 
two instances at least be traced to its prime causes, vis. the vicinity 
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eitlidr of hills or of riyers. The species which are most frequently 
found at the foot of the hills are: 

Combrettun Boxbnrghii, D’G. 

Lebidleropais orbicnlata, Null. 

Nyctanthes arbor tristis, L. 

Schleichera trijuga, Willd. 

Flaconrtia sapida, Roxb. 

Terminalia cbebula, Betz. 

Antidosma bnniaR, Hpreng. 

diandriim, Tal. 

Feronia clephautnm, Corr. 

Ichnocarpus fratosceiis, R. Br. 

Bauhinia variegata, Lin. 

B— purpurea, Lin. 

Ventilago calycuUta, Tnl. 

Bivea omata, Choiey. 

Hoya yiridiAora, B. Br. 

The species occarring on river banka are : 

Terminalia arjnna, W. and A. 

Eugenia sp. 

Molanthesa rhamnoides, BL 
Salix tetraepenu^, Boxb. 

Hyptianthera stricta, W. and A. 

Eiycibe paniculata, Boxb. 

Briedelia tomentosa. 

Barringtonia acntongula, Gaerin. 

Butca parviflora, Boxb. 

Olax scandens, Boxb. 

Ciesalpinia digyna, Rottl. 

Millettia fruticoea ? 

Zizyphus oanoplia. Hill. 

Vitis sp. 

% 

T^e ttconi diTision, tlie etanted jangle, can herdlf be uid to 
possess say charscteristio Tegetstioa of its own, rather, it may be said 
that ia it the types of the three othere meet. The vegeUtion of the 
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original Jangle is encroached upon hy that which aooompauieB cnltiva- 
tion, and the absence of large trees and shelter tends to produce the 
dry ravinj, ground, of the division wliicli can only support iU 
own spare vegetation, consisting chiefly 

Phoenix acanlis, Baqb« 

Galotropis gigautea, K. Br. 

Vitex trifolia, h, 

Barleria cristata, L. ^ 

Lepidagathis cristata, Willd., 

with grasses and dwarfed bos^ of Zizyphns, Sal and Dinspyros. 

Id the fourth division the inllaonce which clearing and cnltivation 

ezorciso upon the flora, is marked and irradicable, and though deserted 

village lands often relapse into jnngle, ancli jungle always contains 

trees which, never occurring in tho primitive forests, proclaim, by 

# 

their presence, the antecedents of that particular spot. 

The trees moat commonly occurring in cleared or cultivateJ areas 
are: 

Bassia latifolia, Roxb. 

Bntea frondosa, Iloxb. 

Blospyroa czscuipta, Ham« ? 

Zizyphus jnjuba, Lam. 

Ficue Indies, L. 

F— religioaa, L. 

Alangium deca*pcta]uiit, Lam. 

Trophie aspera, Ketz. 

Mimusops elengi, L. 

Alstonia scholaris, R, 6r. 

Serminalia bellerica, Roxb, 

Bombax Malabarienm, DC. 

Spondias mangifera, Pers. 

Odina wodier, Roxb. 

Other trees occur, hut more sparingly, and they may possibly have 
been introduced. ' ^ 

Of herbaceous plants, a long list might be quoted, the rice^fields 
alone furnishing a large number. The most common forms met with 
in the hedge rows and groves are: 
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Clerodcnclroii infortonatom, L. 
i^rgomone Mexicuna^ L. 

HjgTophiln Bpino^Aj T. Andm. 

Aerva lanata, Jnss. 

Solanom xanthooarpam, Schrad. 

Oordia Myxa, L. 

TrichoddKma Indica, B. Br. 

8 ida A^ticftj L. 

S— cordilolia, L. 

8 — humiliR, WilM. 

Jatroplia goflaypHolia, 

J— Curcaa, L. 

Abms precAtorinflf L. 

OardioRpermnm Halicacabam, L. 

Bryuphyllum calyuiunm. 

The btishca of Zizyjihue jujuba are geacrally covered with a beautN 
fnl net-work of dodders, both species Caeeytha JiHfoi'mie and Cuecuta 
refiesa (f) occurring abnndantly. ^ 

Beaidos the above, uome of which though not indigenous are per¬ 
fectly naturalised, there are a number of trcee which are legnlorly 
cultivated \ they are— 

MangifoTA Iiidica, L, 

Moringa pterygo&ipcnnnni, Oaortn 
Panica granatum, L. 

Peidiom Guava, L. 

Anona squamosa, L. 

Tamarindos Indica, L. 

Bicimis commuuis, L. 

Azadirachta Indica, Ad. Juss. 

Zizyphus jujuba, Lam (var.) 

On tbe bunds of tanks, the followiog trees are generally planted. 

Acacia Arabica, Willd» 

— farnesiaiia, Willd. 

Borasaus dabelliformis, L. 

Teruuualia Arjuua, W, and A. 
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Plumieria alba, Jacq. 

Nerium odorum, Ait. 

A very beautiful eHcct is often prodneed hy the so-called matri¬ 
mony of the Bpccies of Ficus with other trees, move especially with the 
Tal, Borastmjlahelli/ormis : the seeds of Fecpul, dropped by birds into 
the angle formed by the leaf stalk of the Tal^ produce trees which 
ultimately envelope with their roots and stem the whole of their 
foster parent. 

The dor a of the tanka and jbeels ia interesting, as it approaches 
in character that of the ponds and lakes of Europe. The principal 
species arc : 

Nympiwa lotos, L. 

N~ stellate, Willd. 

Hydrilla verticillata ? 

Ottelia alisoioides, DO. 

Nelombinm speciosum, Willd. 

Limnanthemum cristatum, Oriseh. 

4 

Potamogeton natans, Liun. 

AeoUa pinnata, R. Br. 

Marsilea qnadrifoliata, L. 

Atrthe edges: 

Exacom solcatom. 

Drosera Burmanni, Yah!. 

Scirpas mocronatos. 

Foirena ciliaris. 

4 

A number of species of Cgperut and grasses. 

On all the smaller hills op to 1,000 feet, the greater number 
of species ocenrring on the plains are to be met with, and in addition 
to them many species of both trees and herbaceous plants, which hre 
neTer fonnd below ; on the highest hills the junglo consists almost 
exclusively of Bamhusa ctricta, with on undergrowth in which the 
bine flowers of S^bilanikes auricuUiuc and Dkdalacanlhus pur- 
puraBCcm are the most prominent forms. 

TSbe following is a list of the most characteristic trees occurring on 
the hills: 

Kydia calycina, Boxb« 
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Cochlaspcnnmn go»flypiom» D'G. 

Sllleniu pontagyna, Boxb. 

Stcrcnlia arena, Boxb. 

Cbickrossia tabalariB, A. Jase. 

Zizypbua rugosa, Lam ? 

Kaucloa parvifolia, Roxb. 
llyincnocUciyoQ tbyrsiflomni, WulL 
FUceurtia cotapbracta, lioxb. 

Spcrmodictyou oxareo. 

Nyctauthea arbor triatia L. 

Gtilaatnia panicuiatna, WilltL 
Dalbci*gia lotifoUa, Roxb* 

Albixziu procci'a, Btli 
Acacia tomeutoan, WilbL 
Ficaa paraaitica^ Koen. 

Ilibidcue vitrlfoliua, L. 

Ilclictercs laoru, L. 

B 11 tea Buporba, lloxb. 

Gicwia biranta, Vbl. '* 

G— chiMtica, Bi^ylo. 

Flouiiugia strabilifera, B. Br. 

' ' nana, Roxb. 

DcBinodium latirolinm, B’C. 

Tbe useful plants of Manbbi:ini may be uliuisificKl into tlioso yicliliog: 

Food, Drugs, Fibres, Dyos, Lac, Oil, and Timber. 

Food. I liave iu a previous ccmimunication Co Clio Stwioty* sbown 
wliut a large number of Jungle products arc used as articles uf food ; 
and that a eoublderablc portion of the poorer natives derive frgiu them 
theU ])rinci|Kd Bubsistcxico duriug several luonths of tlie year. 

Drugs. A large number of the welUkuown drags of India occur 
in Maiibhdm; of others, some of which are possibly peculiar to that 
2 )aTt o( the country, I have made a small collection, but am unable 
to say whether they really are e^xual to their reputed virtues. 

In making enquiries on these subjects, 1 have often been stmek 
witl) the curious contrasts of the deep know!edge possessed of the 
specific viitnes of certain plants, and the dense ignorance and enperstU 

• J. A. 8, B. 1867, Vol XXXVI. Ft. II. No. II. p. 73. 

16 
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tion wlitcli attributes fantaatjcal TjrtueB to others. Tlio Bam6 man 
ivho may bring yon the roots of one plant, which are of known medi¬ 
cinal yalne, will shew yon the seeds of another which he asserts oro 
of infallible efficacy in certain diseases, when tied round the neck 
on a string. I have Been a man going about, with a small parcel of 
medic in 0 siispendcci from one of his cars, which he complacently 
told mo, was for the purpose of killing, what he fancied was a worm 
in liis tooth. 

Fiujiiss. The fibres of many of the large scandent creepers are used 
in the manafnetnro of coarse ropes. I have never been able to ascer¬ 
tain that the fibre of the Mtidar, CalotropU is collected, 

iLongh it is one of the most Taluabic in India. 

Dy£s. Coloured clothing is scarcely ever worn by the natives of 
Manbhum, so that tliere are very few dyes in use. On special occasions 
when gandy clothing is required, yoUow, which is produced by tur¬ 
meric, Been 36 to be the favourite colour. Non*permanent dyes are 
BomctimCB made out of some of the brilliant coloured blossoms ca 
liiitca OrUloa Umieniona^ dpc. 

Lao. Tlie principal lac yielding trees are PJoa, Butea frondona 
and Kh^iw^my Schhichei'a trijnga : the lac is ]im'ohascd at n very low 
rule by the filalinjunN, and yields tliom a conaiflcrable ])rofit whoa they 
bi ing it to markets attended by the regular dealers. 

Oiu Tlici’c arc a number of trees yicldiog a voiiuty of oils, for 
some of wdIIcli medicinal virtues arc claime<l, others proiluco inferior 
oils, which are used either in their food, by the very poorest classes, 
or for burning. It Is unnecessary to detail the plants here, as they arc 
all well-known to yield oil. Were it not that crops of oil-yielding 
plants such as Musfardy QuizoitOy ScsaMurny Cast or Oily &c., are 
extensively grown throughout tJie district, more importance would 
attach to the jungle oils than docs at present. 

Tiudbr. The useful timber to be found in Maubhiim, is very 
limited in quantity, llie forests covering but a small portion of the 
area. Already contractors, and their agents, have reached the 
hills on the Dhalhhfim frontier, und at the mte at which Sal 
is now being cut for Railway sleepers the supply cannot last for many 
ycars- 

AltliongU 8(d is the only timber cut for exportation, about 80 ^ 
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spocies of ti^eos, yielding either onuLiaeatal^ or Btrong wad durable 
woods, occur in tolerable abundance. 

In the report of the Jury in Section IV, CIosb IV, of the Madras 
Exhibition, 1855, thei*e is a list given of woods with their respective 
properties. Many of tho apecieg mentioned, are to be found in Man- 
blnlui. From tho information contained in tliis list, from personal 
observation, and other Bonrees, I have drawn up the following enn* 
mcratiun of timber luios with their local namoa and special properties : 


Names. 


Local names 1 
Bengali. 


Acacia Arahica, 


see 


e ♦ « 




A— catechu, 
mormclos, 

AluTigiuiu dccApctalum, 
Artocarpus integrifolia, 

A^sadirachta Indica, 

Bassia lutifolia, •• 

Barringtonia acutangula, . 
Baubiiiia variogata, 
inalabarica, 

B orasfliiH fl abclti formis, ... 
Buebauauia lutifolia, 

Bntca frondosa, 

Cascaria tomontosa, ... 

GulosanUics ludica, 
Coolilospevraum gossypium 
Gonocarpus latifoli as, 

Croton oblongifolius, 
Blilcnia peutugyna, ... 

Feronia el ephantum, • •. 

Ficus Indico, 


Babdl. 

Koir. 

Bad 

Aukdra. 

EautaL 

Nccm. 

Mhowa. 


Kntuhua. 


roligiosa, 
Flacourtia sapida, 


)» 


TaL 

Pial. 

Vlas. 

Monn. 

Sona. 

Gol-gol. 

Dow, 

Piitha. 

Kurkolta. 

Knth'^Baol. 

Bur, 


Pipul. 

Bciichi Eitdi 


Gbaractor of timbon 


Ilard and tough, but small 
sizcil, used for wheels. 

Btnali, produces 

Wood, htrong. 

Wood, beautiful. 

Exoollont, used for furni¬ 
ture. 

Beautiful, suitable for orna¬ 
mental work. 

Strong, but true is too valu- 
oblo to be cut down. 

UwclCRS. 

Little use. 

Said to be hard. 

for rafters, <&c. 

Useless. 


* p 

Soft, useless. 

Useless. 

Vciy strong and useful, 
liglit-coloored. 

RcihUsh, cracks. 

Strong and durable wood, 
splits easily. 

Hard, strong, heavy wood. 

Branch steins, heavy, 
bard, suitable for tent 
poles. 

Useless. 

Hard, does not warp. 
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Names, 

Local names 
Bengali. 

Character of timber. 

0 nr(1 ouia lat i Mia, •.. 

Holarrliwna aatidyscntericfl 

, Pejwro.* 

1 % 

Oloac^graiticd. 

01 *0111. 

Useless. 

Lngorstrcemia parvillora,... 

Seeil or See- 
dliar. 

Wood suid to be good. 

Maiig! fora Indica, 

Am. 

Durablo, used for making 
]>ac king-coses. 

Mclia auidirach, 

Bnkiim ? 

JDurable and haudsotue. 

Nanclea cndamba, 

Kmhuu. 

Used for furniture. 

N—cordUoliu, 

Potpuria. 

Yellow, used for common 
{»Qr|)oses, easily u^orkod. 

Nyctantlies arbor tristis, 

Se<dce. 

Hard, bnt small. 

Oiiiua Wodier, 

Amuri. 

Centra] wood useful. 

Fuvctta Indica, 


Timber Kmoll. 

,, tomontoHa, 


: Hurd, but small. 

Hard, vuluablo. 

PhyllantituH cmblica, 

Anro. 

lie >ttl u 1 a ti nctori a, 

1 

Wood soft and inferior. 

Sell Itiicli era trij ngo, 

Khusdm. 

Strong, suitable for spokes, 
tkc. 

Semecarpus Anacardium, . 

BeU. 

Useless. 

Shorea robusta, 

Sdl. 

K.xtcnsively used in India 
for rafters, sleepers, i&c. 

Storculia nvenH, 

Kcnnge. 

Soft and uhoIgss. 

Slereuspenunm siiaveolenR, 

Farul. 

Strong and chistlc. 

Stiycliiios nils vomica, 

Kdchila. 

Iluid, used for plough* 
sliai*CB. 

Eugenia Jamboluna, 

Jam. 

Not attacked by white 
ante. 

Taniarindns Indica, 

Emlc. 

Ilunl, durable. 

Only used for fuel. 

TropJuH Hspcm, 

Tcriiiinalia glabra, 

Soma. 

Asaiu 

General work,durable under 
water. 

T— cbobula, 

Ilartoki. 

Coarse, but sound and dur¬ 
able. 

T— bell erica, 

Bliora. 

White ojid soft. 

Zizypbns jujuba, •«. 

9 

Bier. 

Hard and useful, but of 
small size. 
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Cantributiona to Indian 3fal<tcohjy, iVb. JT. Deseriptiom o/neto apeciea 
of Cyclophorida}, ^Ennca and StrcpiaxiA^ot;^ the hilU of Southern 
and Souih-iocatcm India; hy WtLtXAU T.BlahfobD| A, J{, S. M.f 
I\ Q. S.y ^c. 

[Bead 3rd Fobroaiy,—roodved 18th February, 1869.*] 

Tho sbells described in tbc following pages are eorae very intorcst- 
ing forma discovorGd by Major Beddomo and Mr. Fairbank in South 
Cuimrn, tho Pulney lulls, and the ranges on the frontier of Travancoro. 
All belong, to the Malabar province, a remarkable zoological out¬ 
lier*’ of tho Malay fauna. 

Tho first three species, all of which have been discovorod by Major 
Beddomo in tho hills of Travancoro and tho neighbourhood, d iff or 
from any pteviotuly doscribod, so mnch, aa to constituto a section or 
sub-genus by themselves. Instead of tho colouring so gonorolly 
characteristic of Ctfclophorui and its allies, these species have a poen- 
liar ollvoccons opidenuia, liiglily polished in two^of tho species, much 
AS in Pupina and the allied genera, whilo in tho third form the shell 
lias a silky appearance, duo to minnto striotion. Another pecnllar 
character is the constant occnrrence of two kocls, ono just at the 
periphcty, the othor at or near the base of tho shell, tho two being 
separated by a smooth space. Other spiral sculptare is fouxrd in two 
of the spocies, but these two keels are tho most conspicuous \ less so, 
liowcver, in Cjfclophorua Beddojneif than in the other forms. Tlie 
operculum in all three species, closely resembles that in the Burmese 
typo of Pterocycloa^ It it liomy and double, with tho edges of tlio 
T/horls compoBiiig it free, and is surrounded by a marginal groove 
between the free edge of the ontermost whorl, and that of the inner 
membranacoons lining of the operCnlnm. It differs from the Pfei-o- 
cyclos opercula in being concave externally, instead of flat or convex. 
Tpo much Importance, however, must not be assigned to these minute 
characters of the opercnlnm. 

The new section appears to me qnite as distinct from Cyclophorue^ 
as Cyclotue and Leptopo^na are, and not quite so well distinguished 
os PUrocycha^ I, therefore, class it as a subgenus of CfyclophoruM^ 

* Printed in this munber of tbo Jonnial by ipeoial <ader of the Connoih 
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CofklribHiumi (o Indian MaTucology, 

Ditbopis.*' Snbg. nov. 

Tefila transhicenif ftHboHrea^ epidermide olivaced nitidd inBtrt^ia, 
cari/ii* duabus^ vel fdurilfug^ und ad pci'ipheyianif allcrd $ud(M ab 
iUd inier^fpaiio dkcretd eircwndnla. OpcrculuTn coDieuirif aretitpiruiriy 
fhtplrx, lamwd inlernd mendiranaeed^ ezUmd c 9 ‘a$giaBCidd,margmibu 8 
anfractunm liberig^ amhabm gnleo marf^inali dinJuncUs, Animal ig- 
nofnm, 

Sliell tvmislucont, almost vi^reon.H, covered witli a smootli oUvoccouh 
cpulemiis, with two or more KpiraJ ribs, oao of which is alwaya at 
tlio pcripliQiy of Iho lost whorl, and A socoud below, soparutod by an 
intorvul from the other. Operculum homy closely wouu<l, composed 
of two lauiiujr, sopavated by a marginal groove, the inner moinbraua- 
couns, tlio Ollier rather thick, and with the edges of the whorls free. 
Aniinnl unknown. Type, Cyclophorun jAanorbU, n. sp. 

I have examined the Ungind ribbon of one species. It only differs 
from that of Cgclophorttft in the forni of tUo lateral tooth, and in their 
dent idilations being shelter and more nnmeious. In 0. (DUrupU) 
convexttjt^ the species cxaiuiued, the central tooth lias 7 deuticnUtlDns, 
that in the middle being the largest: all the lateral tooth apparently 
hml 5 deuticulations, but it was very difSeult to count tho^o iu the 
outermost laterals correctly. 

1.— Cyolophorus (Ditropis) planorbis, n. sp. 

PI. XVI, lig. 1. 

T(}gta laimi/ne uoAilicaia^ depressa^ dincoideaf vitreaf olioa- 

cea^ (jlabrat ohsolcle glriatnla^ }M>lila, 8pira pla7iaf uncleonon cxgcrlo^ 
strpe 0 * 060 f sutui'a iaq^rctsa^ ad a/i/ractum uUimwn cl supra el in urn- 
hilico co$td suhlald inlug marginata, Anfr,i—H^^c<mvexi:xdUfna6 
anlice vtx desceudeus 9nh‘gaadra\ig»larUf supra alquc suhluis convex as ^ 
cormiff duabus validis droumdalns^ und ad perip/icriam^ alterd jarAa 
basin ad laius extemnxn. Umbilicus persperilvoSj oxnms anfracias 
exhibens, Aperlura ohliquoy suh~quadrata inlas albidodabiata ; 
stoma incrassalum^ Tectum^ non-expoHsutn, Opei*cidm% iuf/sa convexu/Hy 
extas concavunif mavginibus anfmolnum ex^ernorum lacinintim elongalis, 
J^xeiH 2 }li fnajoris diam. 8J, 7, all, 2, ap. diam. IJ, milhm, 

„ minoria „ 7 „ „ IJ „ li „ 

Hab. “ Calaul hilit," adjinca provincits TravancorOkin IndiA mori- 

• Etym. Btf, twico: rporw, » k«cl- 
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difmalif hand procul apromoniorio n\eridionali I/niia Cape Comonn'* 
dicto. 

Shell very broadly nmbUlicatod, depressed, discoidal, thin, glassy, 
smooth and polished, with obsolcto striation. Spiro perfectly flat; the 
apes not vising above the snrfoce; satnre impressed ; tlie nucleus is 
generally wanting, being apparcutty remarkably liable to erosion. 
Whorls 4 to 4^, slightly convex above, the lont descending but slightly 
near the mouth, and nearly si^uaro, with two keels, the one rather liigh 
up, rormiiig the periphery of the shell, the other at the outer side of the 
base; these keels cau bo traced n|K>n the pennltimato and part of the 
ante»pcniiltiuiato whorl, both ou the spire and within the umbilicus, 
fomiing a distinct rib inside the suture. Aperturo obliquo, nearly 
sqnaro, with a white internal Hp; peristoino thickened, all in one 
piano and not expanded. Oi»orciiluiii convex and smooth uisido, tho 
margins of the whorls externally much clougated and torn, especially 
towards the margin. 

Major iUanictcr, from the cilge of the pcristouio to tho opposite 
margin 0.34 inch, minor lUam., at right angles to tho other, 0.28, 
height 0.08. A smaller specimen uieasurce 0.27 and 0.2 in the two 
diameters and 0.5 in height. 

Althougli til is shell resembles some CydoplKori in form, it diflei’s 
from all species liithorto known in several characters and ccrtululy 
forms the type of a distinct section. 

2.—Cyclophorus (DitropiB) Beddomei, n. sp. 

PI. X7I, 6g. 2. 

Te$ta laliseivxe nmhilicttlay <lcpfeeen^ tliacouka^ tenui$y oUvaceay coa- 
ferlieeme struUa, paruin $piratUer costata^ Sptra planUy etUura 

mlJc impressa. Anfr. circa 4, (pnW in eaemplo unica (k/icienti) 
conve^h pf i^ni fere glahri; ptnuHitnnA cosiu 2*^3, aupra and, iiifra in 
umhilico jiixia etUu.rau% ornatwt^ nfttuimr atUice desccndennf iti'es^juxla 
Buturam et subler peripheriain y/oier, 7 -'CaBtaiuSj cos/iV4 Hitperioribfifiy 
quaninx extern tid peripkeriam^ 3 basalibus ab eujxcrie intcrcallo dU^ 
junctii. U/nbilicus pernpeetiviu, Apertura diagonally rotuftfla; 
perieioma ainqilex, reetuniy breviter adnaiumy ntgreseentf inlus tenuifer 
albidodabiatum. Operculum fusco^comeumy intue convcxuniy limbo 
tenuimmo circuindatumy ex(u$ concavimeulum, marginibta an/raciuum 
parum elevatU, 
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Diam, nurj. 8, Min, 6|j om 2} miUenUf ap^ diam. intui 2. 

Hah, Travaneore, 

Shell very wfdely urnbiUcatod, deprcsRod, discoid a1, thin, oUto- 
coloured, very closely and niinutely striated, leas polished than the other 
6pecic8| and covered witli spiral ribbing. The spire is flat, or nearly so, 
bat the innermost Ivhorla being dofleient xu the only specimen sent 
for description by Major Beddomo, it is impossible to say whether the 
apex is slightly exserted or not. The suture is mucli impressed. 
TVliorls about 4 in number, convex; the last one dosceuding near the 
mouth, smooth near the suture, both above and below, with 7 spiral 
ribs; 4 above, the outenuost forming the periphery of tho shell, and 3 
below, noparated from tho othera by a smootli space; 3 of the upper 
and 1 of the lower can be traced on tlie penultimate whorl near tho 
suture, bnt become obsolete ou the Inner wborls. The umbilicus 
oxpoyoa all the whorls below. Aperture diagonal, round, peristome 
only joined for a very short distance to the pcnnltimAte whorl, 
thickened, all in one plane and not expanded, faintly edged with whito 
inside, blackish externally. 

The operculum differs from that of Cyclophorus planorhii by the 
edges oE tho whorls being less produced extcrually, and by its being 
in con 80 (^QCUce less concave. Major diameter 0.31 inch, miuor 0.27, 
axis 0.0. 

This species recently found by Major Beddome In the Travancoro 
hills, is easily distinguished from the last species by its nuiuerous spiral 
ridges, and by tlic absence of the glassy surface, so charoctevistic of botli 
tho other Bpcui(»» But two specimens have been found, of which I 
have only seen one. 

3.-Cyclophorus (Ditropis) convezus, n. sp. 

PI. XVI, fig. 8. 

'TcBta njtciic vntbiUcaiaf depretso^contexa, tenuis, nitida^ vitrea^ 
glahraf oUvacea^ minntttushne et obwlele decmsato-^trialula, Spira 
convexa j apice ohtuso; 9uiura impresoa maryinaia, 4, 

convesi; uUimtts veraui aperiuroM paullw/i descendens^ terei, juxta 

% 

miwramfaicid laid fmed pktuOf exiw poilidior^ earind und validd ad 
peripheriam^ alifrd ad bat in eircunidatus ; umhilico pertpeeiivo, omnet 
(infractat exhibent, cen/ertim ^iralUtr Uralut, Apertura ohliqua 
rotunda ; pe^^Uioma reciuin timplex^ incramiumaiqne pper- 
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culum per^imiU illi Gyclophori planorbi 0 , margiHllm^ 

txtomU anfractuum laciniatim prod^U. 

Diatn. maj. 6|, fnin. 5}^ axtt 3} itullenK ap» diam. intu9 2^. 

Hah, Cnrn C. plauorbo in montibuo Calcad Hills dictU, 

Shell openly a mb i Heated, depre&tly conrex, tiuu, Bmooth, ahining, 
glassy, of an olive colonr, with miiinte sub-obsoleto deouseating strie, 
only vibible beneath a powerful loua« Spire convex, apex obtuse, 
fiuturc iinpreaaed and with an internal margluation, duo to the pro¬ 
longation on the inner wliorU of the keel surrounding the bUcIL 
WhurU 4, convex ; the last descending slightly near tho aperture, and 
becoming paler in colour in fiont on the enter half of the surface 
only, so that a baud of darker colour surrounda tho shell close to the 
suture. Of the two keels one is at the [leriphory, and rather lower 
in position than usual, owing partly to the raised spii'O, tho other is 
at tlio base, rather towards tho uuibilicus, which exhibits all tlie 
whorls, and la closely spirally ribbed inside. Aperture round, obliciue, 
poriHtouie in ono plane, simple, Uuckoued. Operculum very similar 
to that of Ci/chpfu>ru$ planorbif, with the external edges of the whorls 
lengthened, ragged and split up into a friuge-like edge. Uajor dia- 
iiititor 0.26, minor 0.22, axis 0.14 inch. 

This very bountiful little species lias much more of the character of 
C, planorbit than of 0. lieddomei, having the same glassy 

structure and high lustre. The convex form is peculiar and very 
unusual amongst the Oycloplwnda, 


The next two species are at least equally peculiar with the last 
three, and I was for some time mneh puaxled as to their position 
amongst the Cgclophoridw, until more close examination of the oper¬ 
culum, revealed its peculiar structure and its resemblance to that of 
Opisikoporua, Mr. Benson, some years ago, proposed that should other 
species be found, resembling OpUthoporua in the characters of the 
operculum, bnt wanting the sutural tube, they should be classed with 
the typical forms under the name Cctlopoma,* This remark, how¬ 
ever, was especially intended to apply to Oyclotus variegaiua and its 
allies, with which tho types of Opiaihoporui had been classed by 
Dj*. Pfeiffer. In point of fact, the sntural tube of Oputhoporm is 

* Ann. and Mag Hat. Hist, for 1356, Ser. 3, Yol. XY. p. 15. 

17 
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A generic clmractrr of higher importance than the structure of the 
operculuoii eo much eo, that I believe, aa I pointed out in 1864,^ 
that Opuihoporu4 can only rank aa a soVgenna of Spiraoulumt 
Pearson, which has a totally different operculum but a similar sutural 
tube. The similar atnictiira of the operculani in the species lately dis- 
covei'ed in the hills of Southern India, by no means sorrea to prove 
any very close affinity to C^uMoponw, since tlio characters of the 
shell are totally distinct. With the exception of the absence of the 
sutural tube, this is not the case with Cgthiut variegatw and its 
allies. I do not think the present forms would have been classed by 
Hr. Benson ii> the same genus as Oputhoporm^ and as I am in* 
dined, after a good deal of study of the Ctfelojdiorida^ to consider the 
oporcula alone as quite iuenfficieni for the foundation of generic 
groups, and to attach far less importance to their characters than has 
hitheiio been done by Mr. Benson and Dr. Pfeiffer, 1 am even less 
disposed to class tc^ether dissimilar shells solely on account of the 
opercular structure than those naturaKsts are. 

The opei’culam of the new genus aj^ara to me, des|Hte its resem¬ 
blance to that of Oputhoponi$t to be a modification of a slightly differ¬ 
ent type. That of OpUthopor^ is produced by variation of the 
typical Cycloiui operculum, bnt with less closely connected whorls. 
Tliat of the genus now proposed, I consider a modification of the 
CpaUiopima operculum, in which the calcareous outer edges of the 
whorls, instead of being merely slightly curved towards the centre 
and free, are so much more curved that the outer edge of each joins 
the next interior one. Another modification of the same occurs in 
Jerdoniay in which the same outer edges are lamelliform and flat, 
each overlapping the inner one. 

Undoubtedly all these numerous forms of Oycl^fhorida are very 
puzzling. The types of land MoUusca are after all few compared 
with those of most other forms of terrestrial animal life, and the 
tendency to variation amongst them is excessive, and in the Oyclo^ 
pkorida especially, the operculum has evidently become a very variable 
portion of the organism. It is very difficuU to determine, in a case 
like the present, whether at is wise to found a new group or not. 
Still the two shells now to be described differ so much fi*om all othei 
• Ann. and Hag. Nat Hist. 8«r. 7ol. XXIl. p. 4bl. 
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known foraiH in tke combination of characters preB6nte<l, that ^uch 
appears the only course open, and as will be seen presently, the 
cliaracters of the lingual dentition fully l>ear <mt the KO|>arutiuD. 



Oyrluphunia (Diiropli) uuiivoxua. Mychopuma liinbifarDm. 

Mtciioih)MA* gen. uov. 

2'Ma in ^preiphn^ notii iurbinaia epidermide /used^ cra99d^ hinuld 
indu^a, Aperlnra intui eorruffota. Operculum ttiinUe ei generte 
Opintijopori, e dadfU ducie muUvfpirie, paralklie^ itUemo mefultranceo, 
exU'tno calcai'co cotnpoeiium; faiwifni $pirali ei^cld inUrpoeitdf inkr* 
ftpatiU vacuu. 

8hol], in the two apccies hitherto known^ turbinate, cover¬ 
ed with a thick dark-coloured opidemiia, more or Ichk hairy. 
Aperture creuulateil within. Opcrcnlum very aiinihiv to that of Opis- 
tkoporuM in alrnctaro, composed of an oxtorual calcereouR and an 
intcvuul inenibran Qceous layer, l>oth muUispiral and united by a spiral 
lamina at right angles to them, the spaces ladweeu the whorls of 
which aro vacant. Tliu opcrculQm is flat or nearly ho, rather thick, 
and with a marginal snlcation. 

Oi* this typo also I have examined the lingiuil dentition of one 
specioK, M. Umbiffiruin, The central tooth much resembles that of 
Cycloplnn ue in form, but it has 7 nearly equal deiiticulatiouH. The 
inner laioval teeth are much broader, and differently placed from those 
in any other Cyclophoridis which have been, so far ns I know, ex¬ 
amined. I'hey also have 7 denticnlatiims, and the same appears to be 
tlie cose in tlie outermoKt laterals, on which, however, it is difficult to 
count the exact number. These outermost teeth differ greatly in form 
and position from the ubuoI type amongst the Cgclopkorida^ and rather 
resemble those of Paliuiina or Valvala. 

* Typns M. hirsutum, B«ddoine, MS. Etym. an inner ohanbor, Trtu^a 

operuulum. 
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4 ._ Mychopoma hirsutuiu, lle(l<lome, MS. PI. XVI, fig. 5. 

Te^fa fncdiocriUr umhilicatay depresso-turbinaU$y nolidii^culay epi- 
do;vffir/c crflwrf, fwscd, liru syiralUms 9uh»co7ifertU ct lineus elevath 
confertUsimus ohHquU decuiiaiim omaid ; inti'a mluramy ad peri- 
piieriofny afque eirca uwbilieum pUbt lonyiiutcnli* cof^ertlm fimh^data 
i9\dntft ; vpidennidc albida^ dectu»a(i>*cofil\tlatay lirit »piralihu9 
plm ohliguisy mintift validi^ quam ejr/m epideinnidein, Spira convexo^ 
eonoidea; apicepi'ominvJoypapillari; nUnm profnnday pilU fere oliecta^ 
.4^*. 6—5J coftwsri, iiUimm iem, anlice paruin dcecendeint, Um~ 
hiUette pei'Mpeciivn^y otmtrs an/ractm cx/tibcnny fmbrid hirsuld pariim 
celatMy intue itpiraHler liralu^^ Apertura diagonally rolunday intui 
evhlactca afque limu h^rizonialihm/nacU eignaia; pcrutoma miaatuniy 
duphXy exlui tTpanaiuecidiiin crispatuMy tnlue eon^ugaluiity vtanjtne 
eolumellari repandoy eolOy glabro et eiinpUce. Operculum mulibtpirum^ 
eraseumy estus concavtuecutuMy calcarcuMy aUfidnm, iiUtiti planum mem* 
hranaceum. Diam. waj. 8 }, min. 7, axie 5], op. diim. infue S| milhtn, 

llnb. In montibm Calcftd aiquc Myhoudra diciiiy in i^cgtone 
vaneorica India meridionals* 

Slioll nmbilicatcd, deproftsly tnrbinato, rather solid, coyered with 
a thick dark colcnred epidenuis, which has strong raised docussaLed 
aculptui'o of spiral ridges and very closo oblique costiilaliou: at the 
periphery and around tbo Qubilicus there is a fringe of close, rather 
long hairs, and the putcr series continued on the inner wliorls forms 
a sutural fringe also. Beneath the epidermis Uio kLoU is white with 
decussating lines, the spiiol sculpture being more pronounced Atul tlio 
ribbing corresponding to the lines of growth less so tlian ouUiJo the 
epidertois* Spire convcSkly conoid, the apex proiuiuciit and papillar, 
suture deep, neatly coucoalcd by the hairy fringe within. Whorls 
5 _ 5 j^ convex, the last cylindrical, descending but very little in 
front. Umbilicus pervious, exliibitiug all the whorln, spirally ribbed, 
partly covered by the surrounding hairy fringe. Aperture diagonal, 
round, ratlier milky inside, with dark lioristoutal lines corresponding 
to the spiral ribs on the shell; the peristome is thick and double, 
curved backwards near the nmbilicas, the internal portion with 
minute pearly white dcnticnlations, largest on the outer (dcxtral) 
margin and gradually decreasing slightly insiee on the upper and basal 
edges, vanishing entirely near tbo umbilicus; the external peristome 
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is slightly expanded, tho edge ent into minute teeth like those of 
a aaw except on the inner or colnmellar margin. Operculnm externally 
slightly concave, wliite, calcareous; the spinU seniptnre olisolcte near 
the centre in old Hpecimens; internally memhranaceous. Major diameter 
0.84, minor 0.28, axis 0.22, diameter of the aperture 0.14 inclu 
This is a very curious and Interosting species which, while ditfering 
in many respects from any known form, has niarkcil affinities with 
shells belonging to distinct gronps. Had tho tiicll been diKcOTCi^d 
without tho opovcnlum, there couM havo been very little hcKitaiiou 
in cousideriug it a lat^ form of C//tUhopotm ; tho sculpture and 
general shape are precisely thoneof the types of that genus, and iu somo 
species, as C^athopoma ^locinctumf there is a thick epiderniifl, and 
also the very singular iuteruol crouulatiou of the iiioiUh, which is 
more marked iu the present shell than in any allied species. The 
operculmn, however, is totally dilTurcut: instead of the whorls Laving 
tho curious raised and incurved edges eo characteristic of Oj^ffiAopoma 
they are flat and almost obsolete near the centre, ou tho outer surface, 
being far less distinct than in typical Kpecies ol Oyclot»i, 

Tlie hairy fringe around both the periphery uml the umbiUous ho 
closely rcHcmblos that in Ctfcloj>honi4 (Oraspcdolropi^) cnsjndatus, 
Boas., that there can be no question of a certain affinity between tlio 
two species, and there is considerable reseniblatiee iu their general 
form. The A[>erturcs, however, differ greatly, aud Ihoro are marked 
distinctions iu the opcivulnm. 

On the whole, I thiuk it litglily probable, tliat the present generic 
type, and purliaps Craspedotropis also, will finally have to be consider¬ 
ed as finl>«'gcnera of C^nlhopwia^ 

5.— Mychopoma limbiferum, n. sp. Pi. xvi, fig. 4. 

Testa auffuste umbilicatOy turbituUa^teHuUy epiderinide dccidudyjjilvd^ 
etripiefii/tciSf ohlifiuis spiralibuequenoiatd, vd unicolori fused, ^mbriain 
brevium circa umbilicumJhrenU, induUi ; suh epidennidcalbida 
liris cofi/ei'tis sjHralibm oruata. f^tra eonica j mlnrn valdc imprtssa. 
Anfr, 5| convexi, uUimxts teres, ant ice eub-descendens. Ape^'tura obliiiw, 
fere circularis t petieioma duplex; externum limbo eubdate exi>amo 
dixurniutum, ad anjuluM aperturtc antiee poryectum / inferuufH vix die- 
eretmx iidus Hub AutaHtm* comijaima / manjine eoluuicHuH amborttm 
volde rtpandoy gluhrOy vix expanstusculo, Oj>crculufn mifms crassuM 



1S4 CoidrihitifPM io hittian Malacolajy, [No. 2^ 

quamin M. hirKQto, exlus coucaviMCtiUtm^ htmind calMved ad centrum 
carenUf inlu^ planuiH. 

Xxetapli maJorU diam. utaj, 7, min. 6, axut 6|, ap. diam, inlvn 2^ millem. 
„ miniyrie „ 5| „ 4.J „ ij „ inttu 2 „ 

Hid). In Aummii uumiibm VnXnay diciie; deUxit 8, Fao'hanh. 

SiicU nurrowij unibilicftietl, tarbinAtc^ tliin, covered witli a thick 
deciduous^ yclIowiBh brown epidormui, with dark spiml and oblique 
etvipofl, or more frequently perhaps altogether dark brown, with a 
fringe of short hairs ronud the ambilicus : beneath the cpidcrinU, the 
shell is white with close sjdml sculpture. Iq some spociroens, os in 
M. hirmtim^ there are ohUque raiKtul lines outside the cpidertuis, but 
they are not always conspicuouH. Spiro conical, suture deep. Whorls 
convex, the last cylindrical, scarcely descending towards the uper* 
iuve which is oblique and nearly circular. TLe poristotnc in much 
curved back, near the umbilicus, whoro it is ahuost simple and scarcely 
expanded t claewlierb the outer portion is sharply i^voi'sed, forming 
a broad rim at right angles to the axis of tbs wliorl on tlic outer and 
basal margins, while near the penulttniate wUoil, it is produced iu 
front. The inner portion of the ])eriHtoino scarcely prcjjccts beyond 
the outer ; it ia corrugated within, but not nearly bo closely or strongly 
AS in If. h/rmtum^ anti the eovrugation is very faint towiuds the base, 
and outirtdy wanting at the angle of the aperture and on the colluniollar 
margin. Oi)evculuni tliinner tliAQ in the last species, and the culcavcoue 
external ]>(>rtion less developed, and entirely wanting at tlic centre. 

Major diameter in a large 6[>ceiincu (1.28 inch, miuoi diameter 
0.25, axis 0.22, diameter of the aperture inside 0.11. Of a small 
specimen, the respective metisurcmouts are 0.21, 0.165, O.lfl and 0.08. 

This is a very different shell fi'om the lust, being much higher in 
the spire with a broader edge to the mouth. The name is taken from 
the last peculiarity. Only a tew specimens were found by Mr. Fair- 
bank. It appears to inhabit the tops of the Pulneys at a height of 
about 7,000 feet. 

C.—Pterocyolos ? tristis, n. sp. PI. XVI, fig. 9. 

ZVa/a Me urnbilicaiaf dejtrr*xaf leunis^ epidermiJecnmsn^uJvescenli- 
bnmned ivtlula; nuh epidermid^ alhlda^ etriatuhi. 8pira convexa. 
Apiccparnm txnerU^^ tiUurd pro/undu, Anft. 5 t*oiunil<iU; 

ultifnm tereiy longc iemivK deecendem. Apertnra obliquay tf/tunUai 
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peristoma hreviaiime adnatum^ duplex; internum parum porrectum^ 
aupeme juxta euiuram vis ainuetum; externum levite^' expansuin, 
eontinuuMy a periatemate inierno eulco diecreiutny aupra ejtse eivufn 
in alam vertiealem parvamf inaiar tuhuli imp^/ectiy antiee apeeiantem 
anfraettam penuUimum non attinjententy hreviier eueHllatiin produe- 
turn, Operc t maj. 19i, min, 16, axis 9^, mill. Ap, diam, 

intue 6i. 

Sab. Inprovineid Sooth Cunara; detexU H. Beddome, 

Shell widely ambilicated, dopreaeed, thin» corerod with a thick, all* 
raceooB brown epidermie; beneath tbe epidermis white, faintly striated. 
The epidermis is closely rogately striated near the suture. Spire 
convex ; apex scarcely exserted, obtuse ^ suture deep. Whorls 5, round¬ 
ed, the lost cylindrical, descending very gradually for a considerable 
distance behind the aperture. Mouth oblique, circnlar^ peristome 
double, the two portions dtvhlod by a grwtve; the inner slightly 
projecting, with a very small, almoet <d>6olete sinne above, close to 
the Nuture; the outer a little expanded, and produced above into 
a shoi't vertical wing, opening in front, and forming an imperfect 
lube; it is just above the imperfect sinus in the inner peristome, 
and does not touch the penultimate whorl. Operculum unknown. 
Major diameter 0.8, minor 0.62, axis 0.36; diameter of the aperture 
0.26 inch. 

In the absence of the oporcnlum, it is not easy to say if this shell 
should be classed as OyolopJ^orua or Pteroej/cloa, It might even be 
a ShiostamUy and would in that case be another instance of the occur¬ 
rence on the Malabar coast of Burmese and Malay forma, unknown 
elsewbei^e throughout the Indian Peninsula. In the extremely small 
wing not touching the penuUiiuute whorl, the absence of a deep 
incision in the intericu' peristome beneath the wing, the large mouth, 
and uniform colouring, the species differs from all Indian forms of 
PitTOcycloa. There can be no question of its being dintinct also from 
all known forms of Cyelophoruey but, except for the wing, it appi oaches 
very nearly to C. raviduiy Bans., and C7. annulaiue, Trosch., both of 
which, however, are flatter. 

Spiraoulum Fairbanki, n- sp. 

Teaia laU uwhUkatay depi'uaay euh-dUeeideay decusMalim sU'iatay 
fTHOQ-alhida^ irregulariter caeianeo-otviyata et maailatayfascid inUr- 
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Tujttd sul’^ffripMrid alidque laid m umhilieo ca$taneU, Spiraferc 
phtna; apifit prottUnuh papUlari ; 9utara valde imprena, Anfr. 6 
rotvndati; nltimus teres, antice sensim degccndens, spiraculo Irevi 
sub^verticaU iruncate-eonieOf cu/n (tnfi*actu penuUimo conjuncio, 4 
inilL pone aperlufamstlo mumlns. Apertura diaponalis, circuhris ; 
peristoma duplej! y intemum breviler porreetutn ohtutvin, ad sutaram 
anffulaiim siuttalum ; esieitium conlinitum expaneum, supra smum 
instar ala cuculliforniis, anfraetui penultimo appresste exstans, versus 
basin coluTnelUe processuui linffui/bnuetu eMittens. Oprrettlwn corueufu, 
intus valde eoncavuni, extus convexum^ apice planulalo, martjiuibus 
anfraetuum UmiUt/eris, Diaiu. maj, 14^, min, axis 6, ap, 
diam, intus 4 will. 

Jlah. In woniihus P 11 I 1107 ditlis^ Imlia wsridionaUs. 8. Fairhank, 

Shell broadly \iml>ilicAtod| doprc^^ed| nearly iliscoidat^ groyUh 
white with irregular straikn ami spotn of chcsuut and two Imudn of 
the Kume colour; one, Hoiimvhnt iuterrapted, below the poriphoryi the 
other, broader^ within the umbilicus. Spire almost flat, the npex 
prominent and pupillar^ the suture deeply impressed. Whorls ft 
rounded, the last cylindrical, giiulually dcsccuding in front and fur¬ 
nished^ (0.16 inch behind the aperture), with a short nearly vertical 
Bpiroclo, in the form of a tmucated cone, and joined to the pouulti- 
mnto whorl Aperture diiigoual, circular, the* peristome donble, the 
internal portion projocting sliglitly and obtuse, with a rather shallow 
angulor sinus near the suture : the external peristome is continuous, 
expanded, dilated above into a pi'ojcctiiig wiog which niiis forwards 
for some distance along the last wliorl in front of the aperture, and is 
bent downwards at the end. Near the base of the columellar margin 
there is a small gutter-shaped projection. The opDixmhim is very 
concave within, externally convex, flattened at the apex, with free 
lamellar edges to the whorb as in the typical species of Pterocgclos. 
Major diameter 0.58, minor 0.47, axis 0.23, diameter of the apertarc 
within 0.16 inch. A rather smaller speoiuieii measures 0.64 by 0.52 
in its two diameters. 

Tlib species has not been figured as I hope to be able to give illuB- 
Irnlions of all the known forms of Spiraetdum on one plate. 

Tlio genuN Spiraculim, prcvipnsly to Mr. Fairbnnk's discovery, 
wu6 not known to occur in Sonthem India. Its detection serves to 
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.,add another to the Barmese and Malay forms represented in the hill 
gi onpa of that ro^on. In 1866| I described another species, 8 p. 
Beddomei* from the Eastern hills near Vissagapatam (J. A. S. B. 
Vol. XXXV. PI. II. p. SI). The present form differs from Sp. 
Seddomei in several characters, the principal being the prominent 
apex, the form of the aatnral tnbo and the presence of a small lingni- 
forui process at the left side of the peristome near its base. The last 
character indeed is qnite peculiar, and serves alone to distinguish the 
present species. In sise, and soinewhat in form, there is a docided 
resemblance to the Barmese Sp. Awmtm, in which, however, there 
arc not only important dUtiuctiona in the form of the peristome, the 
recurved sutural tube, ifec., but the operculum Is also very different, 
being flat precisely os in the Bnrmeso forms of Pterocyclo^y while in 
Spiraculxm Bixirbanki, it is as convex as in Plereychi rupcitirn, or 
PL bilabkUtM. 

Mv. Fairbank only obtained 11 specimens of this interesting form. 
They were found in a Shola at some distance from Kodai Kanal, the 
hill statiou on the Pulncys, on the road to the Kukal Shola, 

» — CataulUB Calcad6ll8i8» Bcdd. ms. Pi. XVI, Rg. 8. 

Teila fub-per/orata^iolida, cor^fortim tub-nnuaie 


cosiulata. ^ira owU<hinrrtla ; apiee acuHuacuh; 9uhxra valdc itn* 
prcitM. Anff. 8 ^, convexi^ uhitnu4 parwn anguaiior^ datnum brevUer 
solutuSi anticepoTTecluA vist desetndena^ carind bamli validd, compre^id^ 
co&tulatdf antice diJalatd munilua; periompkalo mediacrif cotiulato. 
Apertura ^ub-circnlarU^ fere veriicalU, eanali ad lahxe $inUtrum 
marf/innt basalts paiente, ore sithtus destrorouinque spootante; peristoma 
incrassato-eapaneum, sub-duplex vel duplex^ internum obtusunty exter¬ 
num expansum^ revolutum^ postice et ad canalem hasalem productum^ 
margins coluntellari insider cum anfractu penuliimo baud 


Juncio. 


Opero ? 


Long. 21, 7, apert. diam^ intus H millem. Apertura cum 

perisiomate inofuso eanali 6 | mUlem. longa. SzempU minoris long. 
16, diam. cum perist. Sf, diam. minor 5, apert. intus 3 millem. 

Bab. * Calcad Hills’ extra fines provinaise Travancore. 


Shell snb'perforate, fusiformly iurrited, solid, closely and rather 


* In the habitat of this shoU, there is a misprint Kimevy hills should be 
Ki>netxf hills. 


16 
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sinuouhly costulated. Spire ovately tarrited, apex rather acnte^ buture 
mach iFOpresHed. Whorls SJ, convex, the last a little smaller, quite 
free from the other whorls for a short distance behind the month, 
bat not desconding much, not nearly ao far as 0 . tortnosuf is repre 
seated as doing. The basal keel is strong, compressed, transversely 
ribbed, and becoming larger in front; the space inside the keel around 
the ninbilicna is of moiierate size and ribbed. Aperture nearly 
circular, and almost vertical, the opening of the basal canal being 
at the left side and not in the same plane as the aperture, but turned 
a little downwards and to the right. Peristome thickunod double, 
the inner portion obtuse, the outer expanded, tamed back, produced 
below the canal and above near the suture, narrower on the inner 
margin and not touching the penultimate whorl. Operculum un* 
known. Measurements of 3 specimens in decimals of an inch. 

Length, Major diameter, minor diameter, width of 

pc ristome included, aperture i aside, 


0.84 

0.28 


0.14 

0.76 

0.26 

0.23 

0.14 

0.64 

0.23 

0.2 

0.12. 


Length of the aperture and outer peristome in the larger specimen 
from the base of the canal to the end of the projection above 0.20 
inch* 

At first sight, this shell bears a most striking resemblance to C* 
torlnosHs, Chem., but the last whorl is much less produced, and tliero 
appear, judging from the description and figures of Chemnitz’s species, 
to be several slight bnt not unimportant di^tnetious in sculpture and 
form. Amongst the Ceylonese species, the nearest approach to the 
present is made by C. decorua, Bens., and C. Blan/ordiy Bohm, but 
no Ceylonese kind is known with the last whorl free. The previously 
described Cataulus from the base of the Anamutlay hills resembles 
(7. CalcademU in the sinistral position of the keel, a character not 
noticed by Pfeiffer in hie description. 

Since finding the present sp^ies I learn from Captain Beddome 
that he has mot with a third Indian Caiavlw in Travaucore. 

So far as I am aware, the Nicobar locality of Cutaului iartuotuM has 
not been confirmed. The discovery of so closely allied a form as that 
now described, in Southern India tends to make it probable that the 
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species described hy Cbemnitz may prove to be tndiaTi. Two other 
shells attributed by Chemuita to the Nicobar Islands, Selix hemas- 
tomoy L.fOnd H.Nicobarica^Q\\%m.^ have not since been brought tlionce. 
It is juat poasible that the former may occur, though I cannot help 
til inking it improbable, but as the locality for Helix Hficobarica is 
now distinctly ascertained to be the neiglibourhood of Cuddapah, far 
inland and atnidst a fauna and flora which reaemblaa that of the Oape 
of Good Hope nearly as mucli as it does that of the Nicobar Islands, 
I utterly disbelieve in the occurrence of the Hpocies in the latter 
locality. The fact that both Helix Niet>barica and H hmmwsfoMa 
arc Indian or Coylonoso, tends to increaso the probability of Caiaufue 
torluoene being also an Indian sholL 

9.— Opisthostoma macrostom&t Beddoroe, MS. 

PI. XVI, 6g. 7. 

Teeta pef/ornta^ c&naidethoixUa^ Mida vel pallide TubelUty mb- 
ilUtanUr oblique filiformi^^coetuUiia^ eub tenie eptraUier minufimme 
et coi^h'lleeimc etrit^a, Spira elevato-conoidea^ lateribiM conoHxie ; 
aqdee acutiuecnlo ; eutura valde impreien. 5^, oonvexi, apicalm 

n(y>'male9 non^dioiantee^ pcuultimm vix fnayor, uUimue confertiue 
coetulaiue^ tf^eviesifne coA^r^^ia, antice eigmoideb^dejlexue, Umbilu 
cue (A anfractu ultimo noThoccuUue, Aporlura relrw'M inA^roiundu^ 
fere verticaUe; perUtoma bremeeime ad anfractoe duoef penuUimum 
ei ante-^pefiultifnumf adnatum^ duplex^ ifUeimum eoniinuum expaneiue- 
culum, externum^ expaneum brmiler interruptum. Long. *8, diam. 
major 8, min. 2 »»7f€fn. Ap. diam, cum periet, 1^ millcm. 

Hob. In mnntibw Bramaglri dielit^ in rtgirme Wynaad, baud 
procul a lUiore HaliAarica Indix, H, BaldfiTne dttexit. 

Shell perfuratod, conoidlj ovate, white or pole reddish in colour 
with sub-distant oblique filiform costulation, which becomes closer 
on the last whorl: beneath a microscope there is very fine close spiral 
striation, very difficnlt to detect in general, as in other species of 
Opiethoetoma and many Diplommatime,* Spire elongately conoid 
with convex sides, the apex rather acute, suture deep. Whorls 5^ 
convex, the apical ones not excentric as in the other Indian species; 
the penultiipate whorl very little larger than those above it. The 
last whorl is constricted as usual. In front of the constriction it is 
* In a good light it tnay easily de detected in 0. OrMpiyni, H. Ad. 
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iloilccted iJiwArdj;, but lo»8 Rharply so than ia 0. t^airbaiiki^ and it 
c1o6R not conceal the umbiUcua, the carve being more as in 0. NUgiri- 
cutn. Aperture revei'sed, nearly circular, almost vortical, having 
scarcely any inclination upwards. Peristome attached for a short 
(tii$tanco only, touching both the penultimate and antO'penultimato 
whorls, double, both portions expanded, the outer more broadly re* 
flexed, and intermpted for a short distance where attached, inner 
peristomo continuous. Length 0.12, bremlih measured across the 
peristome 0.12, shorter dtameior 0.8, breadth of the a]>crture includ* 
ing Ibo pevislomc 0.6 inch. 

This is the laigost fom of the genus yet mot with, exceeding even 
the Lnbuan si>ooies O. Crejtpiffni, H. Ad. It is umcb more papa* 
shaped than that kind is, but much less so than the two previously 
described Indian forms, fi*oni both of which it may easily bo distin* 
guished by the apical whorls uot being excouirio, as well as by its 
much greotcr sixe. 

As tJjo figure of 0. Fairbanki in the Proceedings of the Zoological 
Society for 1806, PL XXXVIII, is rather too small to give a good 
idea of the form, and the sculpture had been omitted, two figures are 
giveu in the plate belonging to this pa)>or, figs, 6, C a. For the 
drawings I am indebted to tbe kiudiioMs of Captain Qodwiu Austen. 
Ill iig. 6 a, representiug the shell from below, the view is a little fiom 
the lide; when seen from beneath in the line of the axis, the umbili¬ 
cus is completely eoucealod by the lost whorl, a cliaracter peculiar 
to 0 . Fairban/ci, 

From the figure just referred to in the Proceed! ogsZoologtual Society, 
the 3ilea is conveyed that Opitlhosioma Jfiairbanki is a luu^ smootlier 
species than 0. Nilgiricxm, This is due to the accident that the 
draughtsman had ouly the former species before him, and copied the 
figure of the other. In reality, the sculpture is about equally strong 
on both fonns, the ouly difference being, that it is a little closer in 
0 . 

lu the 3rd supplement to Dr. PfeiffePs moDogi*aph of tlie Helicida 
just published, I see with some surprise that ho retains H. Adams’ 
genus Pkct09t<ma, The author of that genus admitted in the Pro* 
ceedings of tbe Zoological Society for 1865, p. 755, that it was identi¬ 
cal with OpUtko^tonMy and subsequently in the Proceediugs Zoological 
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^ Society for 1866^ p. 44announced the diacovery of the operculum, 
08 I had anticipated. 

10.— Eimcft sculpta, n* ap. PI. XVI, fig. 10. 

TeH/t pro/undo et jUxuote rimata, ^nh-cylindricaf solidulai eerea^ 
ditxphana^ niiidciy catU verlitalihm tuh^fiesuMu or^uiia. Spira iwTiini 
sunum vis nite^iuata; apice obtuso ; nUura itnprMO. Anfr. 8, prwii 
2 laviyatif caieri aub^confertim coBltdaiif ultitmn i JonyiludinU /ero 
agudfis, anlice guh-aicendaWf basi. comprcAius, .^ertura verlicdliB, 
truncato^omtoj lamelld und parielaH iniranU ju.tta anyuium, nliu 
pro/undui 4 palatalibusj ^ceunda minortf und columcllari valiJa (orta^ 
in apertura vis con^ictAy coarclatn. Peristoma undigue expannuniy 
alhiiiumy ad buMin late repanduniy marginibu^ callo lamelliferi junotU, 
Lwiy. 8|, dian). 2^, miUem. Ap. cum perist. 2 mili lonya. 

Hah. In woHlihttJt Putney, Tmlicc incridionaliSy detexit S. Faithank. 

Shell deeply and ficxuouBly rimate, eub-cylindrical, rother aolid, 
tvoiiKlacont with a low glos.sy Itutre aud of the colour of wax. Spire 
tunitod and clongoto, becoming very little ^mallor above and bluntly 
terminated at the apex; enturo impi'eiMed) whorls 8, tho first two 
smooth, the others with strong vortical sub-IIoKUOUS ribn, tho last 
whorl ascending slightly in front, compressed at tho base. Aperture 
vertical, truiicatety oval, with a re-entering parietal plait close to tho 
angle, a very deep columellar (old, scarcely pei'ceptible from the 
apertui'O, bnt strong and twisted within, running up till it nearly 
joins tho pariehil plait, and 4 palatal lamclUc, the second of whioh 
from above is very small. These, like tho coInmolUr fohl, are situ¬ 
ated 80 fur back, that they are with difficulty to be made out from 
the aperture. Peristome white, expanded, curved back Blightly near 
the base, margins united by a mlher thick callus on whicli is the 
parietal lamella. Length 0.34, diaTueter 0.1, length of aperture, 
peristome included, 0.08 inch. 

This form has some alight resemblance to U. Ffr., bnt has 

very tnuch stronger sculpture, and the lainolls around the aperture, 
are very different. 

I have another Ennea from the Nilgiris which I liave hitherto 
coDBidercd a small variety of E. Pirriei, but it appears to differ in 
the possession of a strong transverse basal plica. In both^forins, 
young Bi^cimens appear to have the lamclhc of the aperture quite 
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well developed ah adalte, 80 that they ranst be formed and re* 
AbHorbed, ns I have Hhewn to be the cose in the PUc.topylU section 
of ndix: Ann. and Mag. Nat. Hist. Sen 3, Vol. VII. p. 244. 
Pfeiffer—Mon. Vol. IV. p. 342,—<le8cribe8 the occurrence of the colu- 
mcllnr plicjc in the young of E. Pirriti, 

11.— Stroptasls Canaricat Beddome, MS. Pi. XVI, fig. 11. 

PiJtta urMlicata^ deprcitnay otxUa, cerca^ nitidula undique fitxuoot 
Mpillaoeo striata, Spira cativoxa ; apice chtwo; jrulura vix impressa 
Mub-nutryinala, JLnft, 51, cftnvexi^ ponulUmau potriict acuit 

earinaimy ultimuM valde antror^um deviam^ post aperiuram foitsiculU 
Irovihtu trihuo eonstrictuiy tubtu* eoHvexus, ad basin circa itmbilicum 
oomprcMSuo, ApoiHura obliguay inegulariUr semiovaia, lamina and 
parietali torta vatida H drntibtM eex in perifiiomale /ere oquidMantifms 
coarctata. Peristoma albidum, undiguc snh-late exjmnsurn, ad anyulwn 
swiMtum, marginibf^s callo lamelU/eri junciis. Ditm, mnj, rix 8 , 
min. 5 ^, alt, 3 ^ mill; apert, eumperisl jert 3 mill, 2 ^ lata, 

Hab. In Provincia South Canara, lusud procul a litlorfi ooci- 
denfali Indite. 

Shell nmbilicatcd, depressed, ovate with considerable lustra and 
the colour of wax, with close rather irregular and IlexuouA hair*like 
strintion both above and below. Spire convex, apex obtnse, suture 
scarcely impressed, sub-marginate. Whorls 54, very little convex, 
the penultimate s^liarply keeleil on the side opposite to the aperture, 
last whoil very cxccntno, with three diKtioct clcpressions behind the 
peristome; compressed beneath, especially near the mouth. Apeiluro 
oblique, iiTCgularly semi ovate, with 7 teeth; 1 lamclliform doubly 
curved and re-entering for a short distance on the callus, uniting the 
margins of the peristome, and 6 in the peristome itself nearly equi¬ 
distant from each other: of these two ara on the outer margin, one 
at the curve whore the peristome bends round towards the nmbilicus, 
and 3 along the inner, or columellar, margin. The two lowest of the 
latter are the closest together of any* Poristome white, expanded, 
curved back considerably close to the junction with the last whorl. 
Major diameter 0.32, minor 0.22, height 0.14 inch, aperture 0,12 
inch long, 0.11 broad. 

This is the first strongly keeled si^eciee which lias been met with in 
Imlia. Ill fom it mnoh reaemhica the Holmain jS^. Sanhtyif Bens. 
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*I^ho flcnlptare is peculiar. But a single specimen has been obtained 
by Major Bcddome. 


Oyclophorui raviduB^ Bens., has been found by Major Beddotne, 
on the AnamuUay hills, and in the Wynaad. Id both localities it 
attains a considerably larger sine than the type. The Annamullay form 
is 27 uiolliinotera by 22, that from the Wynaad, 24 mill, by 19]. 
The opoi^culnui, when in good condition, has raised margins to the 
whorls. I am inclined to consider tho species identical with the 
Oeylon (7. amulaiuB^ Troschel. 

Auricula nitidula^ described in No. VIII of those contributions, 
J. A* 8. B. Vol. XXXVI, Part II, p. 04, proves to bo a variety of 
A. Oauf/otica of Benson, with a thicker and darker colourod opidor- 
mis, but not otherwiKO differing. The dark colourod variety occurs 
also in the Ganges delta, where it has been found by Dr. Stoliuzka. 


Explanation of Plate XVI. 

Fig. 1, 1 a, 1 b, CyelophcruB (^DUi'opU) plunorhU^ W. Blunf., luagnU 
Bed 2 diameters. 

„ 2, 2 a, 2 b, C. {DUropii) W. Blanf., ditto. 

„ 2 c, Operculum of ditto ditto. 

,, S, 8 a, 3 b, C. {DUfopia) convexuc^ W. Blanf., ditto. 

„ 4, 4 a, 4 b, Mychapomaliinhiferumy W. Blanf., ditto* 

„ 4 c, 4 d, Opercnlum of ditto ditto. 

„ 5, 5 a, 5 b, M. Boddome, ditto. 

„ 5 G, 5 d, Oporculuin of ditto ditto. 

„ 6, 6 a, OpuO^osto^m Fairhankiy W. Blanf., magnified 10 dia¬ 
meters. 

,, 7, 0* maeroUoma Beildomo, magnifioil 4 diameters. 

„ 8, Cataulut Caloadenm^ Beddome, natural size. 

„ 9, 9 a, PterorycloM tfutUy W« Blanf., natural size. 

„ 10, jE^nsa tadpia^ W. Blanf., magnified 2 diameters. 

,, 11,11 a, 11 bj ^reptazu Canarica^ Beddome, ditto. 
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All lhi» «*l4*Ni<*iHi( an* (•4>tii}*ii(«Hl by IW CrxnnhihlK. 






Ixxxviii 


Afjnfracl uf tka litSMHlU of I he Hourly AlcUorolofeat OleervaiinM^ 
taken at tie SHree^vr GetteraVe Officey Cidaiff/t, 
ifi the wok/i of Xotehiber 18 dS. 


}fourly Mtinuii, icc. of tlitf ObservuiioiiJt nod of Hu* ir^'f^Puiiu^lricHl eWiootitA 

di‘pe!iO<*nt i]jpreo n. 
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The Hcfta Hcigtitof iho Barometer. Hkewiiie iW Dry end Wet Bidb 
Thermometer Meane arc dcriced from the ohecrvalioDK made at Uic acreral 
Koiiti during the niouili. 
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All tlio ny;;romo(rii*iil vleiiionld ore coinputod hj fcilo Greenwich Const^U. 




Mcleorvluffieal ObstrcuiioM 


Ixxxx 


Aintfact of ike Re^ulU of ike Meleoroto^u'al Obnervittioue 

taketi at ike Snree^^or GeneraPe Officey Calcutta^ 
in ike faouik of Norember I86S4 
Sotur llftdintion, W«*atlier« «&r. 


General aspect of tlio Sky. 
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OlMserca I}o h4. 


AOntract of Um JienHlU of the Hourly Mclaoroloyivnl ObsorratiOHi 
taken At ike Sarneyor GeneraPe OfftrCy Calculi 
in (he iuoulA of Norember 18<iS. 
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; ... 38.6 Clear. Slightly ioggy at 6 &> 

0 A. u. at 7, 0. 10 & II F. M. 
08.2 Chiefly elcar. Foggy at loid* 
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it 8 r. X. 
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JItteond<>4jical Olnerta/vus. 


XXXKIi 


Alufravt of Iht o/* the Hourly Heieorologictil OLnrvradonH 

(tilctiii a I /i(f Surrryor General^9 Office ^ Ctfcu/fa, 
in the iHOHfh 0/ Horemher 
JiloMTHI.T JtRMnf.TS. 


Inches. 

Mran of Uie Baromr^lor for tlie m<iiiUi... ,,, ... 20.i>03 

Max. IjiHglit of Llio iinnanefor occtirn^d ut i) a. u. on Uio ... 3i).lN({ 

Mill. liHigUt of tlir BriroinoUr occurnnl at ^r. U.oiitlio UUi. ... 2'X7'^0 

ot ilio Uiu'oinrU'r iliiriti^ lUo tiioiitli ... ... ().<l>5o 

Mrauof lUiMluily Max. iVosHiirca ... ... ... .. d0.();i4 

Ditto diUo Mill. dillo ... ... ... ... 20.IKI5 

liaiiy luwjf of the Bannncter iJuriji^ t)i«4 oionlh ... ... U.]2^ 


Mean Dry Bulb Tliermonu ier for the monlU 
Max. Teuipemturo o<*riim*il ntZv. 11 . ou the ]Uh. 

Min. Tiuiiperature oceiirnul at 0 a. m. on the 2.*<rd ... 
JCxlretfiii /ufNpf of the IVnijn'ralure during tlio nionl^i 
Mean of tiie daily Max. IViuiH'niturc ... 

Ditto ditto Min. tuiU\ 

Afntit dudy of the Tcmjieroture during Uio month... 


75.0 
87.1 
0 t.o 
2:hl 

VS.S 

U.3 


Mean Wet Bulb Tlicrinomelor for the month ... ... ... 08.2 

Mean Dr? Bulb Tlieriuoinoler aboro Mean VWt Bulb Theruiometer 6.8 
Couipuiod Mean D('W-)>oiiit for the month ... ... ... 63.4 

Mean Dry Bulb Tiiermomcter alwvc eonipnU'd mean Deu'-point 11.6 

Jnchea. 

Mean Blnxlie force of Vapour for the montJi 0.580 


Troy graiD. 

Mean'Weight of Vapour for the month ... ... ... 0.37 

Additional Weight ot V&pcnir required for complete saturation 2.94 

Mean degree of humidity for the montli, complete saturation being nuity 0.68 


Inches. 

Driralod 1 day,—Afax. fall of min during 24 lioura Kjl 

Totol auunint of rain during Ihe month ... ... ... Nil 

Total amount of rain mdieated by the Gange atUched to the anemo* 

meter during the month ... ... ... ... ... Nil 

l^revailing direethm of iheAVIud... ... 8. W ., N. IS. Sl N. TV. 





Ahih'acl oflh^ItaulUnf(leIlQvrf^2I^^i*n}ofjicalChHe}'rf*iion9 ittlen at tlifSitrrey<>rGfnerartOffceiCalen(la, \ntkt month fl/3'yr. 1868. 

itON’TULT BesCLTS. 

Table! sbeiriug tbe number of on irliieU at b given Uour any partienlnr wind blew, together with the number of days on 

witieli at the same hour, when any partien^ar wind was blowing, it rained. 
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Mef^oroftiffirnt Olf^^rraiiontt 


xoiv 


Absiracl of tie lie^nlU of Ike Ilonrlj HHeorohffical Obaerratloue 
taken at ike Snrve^or GeueraVs Office, Culcu/fa, 
iu ike moh/A <i/ December 1 &G8. 

Latitude S-V V NorUi. Longitude 88° 20' 3^ Ejwt. 
of tlie Cixiern of tlie Stondard ll&rooietcr aboro Oic nca Icvt^l, 1H.11 


Daily MeatiA, of Llic Obsorratioiisandof t]«c Ifyi^oni Ctrl cal L*1cmeiils 

dc])eiidciii (Iieroou. 
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Meteorological OUervatone. 
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Aheirari of ike ^eeutte of the Hourlif Meteorological Obeervalion* 
taken ai ike Survegor QeneraPe OJlee, Calcutta^ 
in ike month of Deeemher 1868. 
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InoliAi. 
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Max. bei^it of the Barometer otctimd at 10 a. u. on the 16tb. . 80.206 

Min. height of the Barometer oeourred at Sr. m. on the 18th. . 89.891 

Jijfirtmt ran^e of the Barometer during the month ... 0.316 

Mean of the dailj Max. Preeaurea ... ... ... . 80.127 

Ditto ditto Min. ditto ... ... ... . 29.993 

Mean Jaily range of the Barometer daring the month ... 0.134 


Mean Drj Bulb Tliermometer for the month 68.7 

Max. Tenipomtarc occurred at 2 p. m. on t)ie 18tb. 81.0 

Min. Temperature occurred at 7 a. m. on tbo 24th ... 66.0 

Extreme range of tlie Temperature during the month 26.0 

Mean of the dnily Max. TemMrature... ... 77.1 

Ditto ditto Min. wtto, ... ... 61.6 


Mean daily range of the Teniperatore during the Inonth.. 16.6 


Mean Wet Bulb Thermometer for tbo month ... ... ... 62.1 

Mean Drr Bulb Thermometer abore Mean Wet Bulb Thermometer 6.6 
Computec Mean Dew*poiat for the month ... ... ... 66.8 

Mean J}tj Bulb Thermometer abore computed mean Dew>point ... 11.9 

Inohei. 

Mean Elaatic force of Vapour for the month .. 0.470 


Troy grain. 

Weight of Vapour for the month ... ... ... 6.18 

Additional Weight or Va^or required for complete eainration ... 2.41 

Mean degree of humi^ty for the month, complete saturation being unity 0.67 

o 

Mean Max. Solar radiationTemperatiire for the month. ... 117.0 


Inches. 


9ee 


96# 


e e • 


9 e • 


Nil 

Nil 


Rmned no day,~Max. fall of rain during 24 hours 
Total amount of rain daring the month ... 

Total amount of rain indicated by the Gauge attached to the anemo> 
meter during the month ... ... ... ... Nil 

Prerailing Erection of the Wind. N. N. W., 8. W. A N. 


9«« 



AlttraH ofiktltmlU of ikt SourlyMeUorohgicalOh^erwtiont iahtn at Ike SttrrtytirGtnmiVMOJife^ Calcutta, rn ike month nfLta'. 1868. 

^0!rFHLT BeSCLTS. « 

Tables shelog the number of days on which at a giren hour mj parncular innd blew, tc^ther with the number of dsjs on 

which at the same liour, wlien tay particular wind was blowing, it rained. 
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MtUorological Oi4erva(ii/tii, 


Alsfraci <if the llanlU of ike Hourly Meteorological Ohteroaiiom 
taken a I ike Surveyor Geueral's OJJice, Calculi a, 
in ike Moufk of January IS69. 

Lutitude 2^® 33' I'' North. LoMg^itude 88” 20' 3‘i*' East. 

Height af tlioCintomof the Standard Barooioter eWre thosealerel. 16. H feet. 

Daily Mouda, ^c. of the Obscrralioiis end of tko Ilygrometrioal clcmonti 

depcodeut ilioreou. 




Meteorological OliervatioHi 


Ahuract of Ike RemlU tf the Hourly Meteorological Obaertalioite 
lakea at (-he Surveyor GeueraVi Office^ Calcutta, 
in the wonih ff January 1869. 


Daily M«aDH, Jec. of tUe Obserr&ttona and of tUo H/gromctrical cloroonts 

dependent tbcrcon.— 
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Inehea. 

T. gr. 

T. gr. 


1 

67.5 

6.0 

61.3 

13.1 

0.390 

4.34 

2.40 

0.64 


69.U 

6.8 

65.3 

19.4 

.447 

.07 

.06 

.71 

a 

61.7 

3.4 

02.0 

0.1 

.669 

6.18 

1.37 

.82 

4 

1 65.3 

6.2 

01.1 

9.4 

.543 

5.97 

2.16 

.73 

0 

65.(1 

6.J 

01.6 

9.2 

.560 

6.05 * 

.13 

.74 

d 

00.4 

0.4 

66.3 

11.5 

.447 

4.95 

.31 

.68 

7 

59.0 , 

7.4 

63.7 

23.3 

.433 

.69 

.61 

.64 
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59.6 

0.3 

54.6 

11.3 

.437 

.86 

.21 

.69 

<1 

69.4 

0.9 

63.9 

12.4 

.436 

.73 


.60 

2i) 

58.0 

7,3 

62.2 

13.1 

.402 

.47 

.40 

.06 

IL 

69.6 

7.2 

63.7 

IS.0 

.433 ! 

.69 

.64 

.05 

12 

01.3 

(5.4 

66.2 

11.5 

.461 

6.08 

.38 

.68 

J3 

0.1.6 

6.2 

60.3 

9.4 

.628 

.82 

.11 

.73 

)4 

67.0 

5.6 

62.0 

9.9 

.670 

6.24 

.89 

.72 

15 

OO.G 

0.1 

63.3 

10.4 

.418 

4.61 

3.32 

.68 

Hi 

68.4 

HM 

61.3 

16.0 

.390 

.32 

.06 

.69 

17 

59.0 

8.2 

52.4 

14.8 

.405 

.48 

2.87 

.61 

IS 

00.0 

6.0 

63.0 

14.4 

.432 

.67 

.80 

.62 

Id 

69.0 

8.0 

63.5 

14.4 

.421 

.66 

.86 

.02 

20 j 

01.4 

7.2 

66.6 

13.0 

.452 

.99 

.68 

.65 

21 

05.2 

6.1 

61.1 

9.2 

.643 

6.97 

.11 

.74 

22 

6(5.2 

0.0 

01.4 

10.8 

.648 

6.00 

.65 

.70 

23 

07.4 

6.4 

02.9 

10.9 

.670 

.29 

.69 

.70 

21 

68.6 

0.4 

U4.0 

10.9 

.697 

.60 

.78 

.70 

25 

0$.6 

7.1 

4 

5n.» 

12.8 

.521 

6.70 

.08 

.00 

20> 

00.6 

6.0 

61.8 

10.6 

.665 

6.07 

.63 

.71 

27 

(58.7 

6.4 

04.9 

9.2 

.6)5 

.73 

.32 

.74 

28 

07.2 

2.1 

65.5 

3.6 

.628 

.92 

0.91 

.88 

2U 

08.7 

3.6 1 

C6.D 

6.3 

.036 

.98 

1.57 

.82 

30 

08.9 

6.0 j 

65.4 

8.5 

.026 

.82 

2.19 

.76 

31 1 

70.2 

3.6 1 

1 

67.7 

(t.O 

.674 

7.37 ‘ 

I'69 

.82 


All the Hy^romctrical clcDicnti are computed by tKe Greenwicb CoMtantc. 




HeUorologicai 


AMraci of the ReonlU of ikt Hourly iftieorologicnl Ohnervatljjiti 
taien ai tie Surveyor Oeueral^e Office, Caleuffa, 
in fie Mouti if January 1869. 


Hourly Meana, &o. of ilie Obscrvationa and of tbe Hygrometrie&l elcmeota 

dapondent thereon. 
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Bange of the Barometer 
for each hour during 
the montli. 

bi 

Bangc of the ^mpera 
lure for enerhour 
during tlio mouth. 
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29.931 i 

0.264 
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72.0 1 

69.4 I 

12.0 

1 

.049 ' 

.186 

.930 
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71.8 ' 

68.5 

13 3 
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.186 

.021 
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06.0 

71.4 

68.0 

13.4 

a 1 

.033 

.179 

.910 

.269 

04.4 

71.0 

68.5 

12.5 

4 1 

.028 

.178 

.894 

.284 

03.9% 

71.0 

5H.2 

12.8 

5 

.037 

.190 

.906 

.284 

03.4 

7J.6 

57.7 

13.8 
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.062 

.204 

.916 

.289 

62.8 

70.6 

67.0 

13.6 
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.073 

.221 

.939 

.282 

02.6 

70.0 

60.3 

13.7 
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.099 

.253 . 

.967 

.290 

03.6 

70.6 

68.2 . 

12.3 
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.124 

.285 I 

.978 1 

.307 

G6.6 : 
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62.2 

9.8 
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.133 

.294 1 

.987 

.307 

70.1 

76.0 

00.0 

9.<l 
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1 .114 

.276 

.971 
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73.4 

77.2 

08.5 

1 8.7 

1 

1 

Noon. 

.084 

.232 

.934 

.298 

76.4 

80.7 

1 

09.0 

11.7 
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.060 

.196 

.909 

.287 

76.7 

83.5 

70.0 

13.5 
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.022 

.106 

.886 

.280 

77.6 

84.5 

70.9 

13.0 
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.006 

.148 

.871 

.277 

78.0 

85.8 

71.5 

14.H 
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29.998 

.134 

.864 

.270 

77.3 

85.1 

72.0 

13.1 
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30.005 

.140 

.868 

.272 

76.1 

83.0 

71.6 

11.6 
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.014 

.145 

.878 

.207 

73.7 

79.3 

08.3 

11,0 

7 

.030 

.164 

.896 , 

.259 

71.8 

77.2 

66.5 

10.7 
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.060 

.172 

.913 1 

.259 

70.4 

76.9 

G1.0 

12.3 
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.063 

.183 

.934 I 

.249 

69.1 

76.0 

63.8 

11.2 

10 

.069 

.187 

.639 

.248 

68.1 , 

74.0 

62.6 

11.5 

11 

1 

1 

.063 

.182 

.933 

.249 

67.2 1 

73.0 

61.5 

11.5 


The Mean Height of the Baromcteri ae likewise the Dry and Wot Bulb 
Thermometer hfeans are deriTfd from the obserratione m^e at the sereral 
hours during the month. 










IV 


Meteorological Odscrtalioni, 


Aheiract of tie Reenlte of (he Ilourlg Meteorological Obeervalione 
taken at the Snrtegor Generare Office^ Calcutta, 
in the month of January 1800 . 


Hour]/ Meniifl, &c. of tUv OI>8erT»UotiB dii<2 of Uio TTygroaioLxical elements 

dependen t ilicreoii 
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n2.2 

40 

50.0 

7.2 

0.506 

5.01 

1.51 

0.79 
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01.8 
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0.7 
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All Uie HjrgromcUiCftl elemenU are computed b; the Oreenwlcli Coaitanti. 





Meleomh^ieal ObiervaHom, 


Ah9lract of the ReeiUU of the Hourly Meteorological Oisertatione 
fake a at the Saroegor GeneraPe Office ^ Calcutta ^ 
i» the tuffulA of Jannarg 1809. 

Solar PsdiatioD, WeaUter, &c. 
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E. Sl W. S. W. 
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Clear. Slightly foggy from 
midniKht to 2 a. u.» A from 0 
to 11 P. M. 
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S.W. Si Tariable. 

• « « 

20.2 

Clear. Sliglitly foggy from 4 
to 8 A. u., A from 8 to 11 p. M. 
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* • • 
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midnight to 8 A. u. Ligut rain 
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Variable. 
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Vi to 4 A. ir., ^i to 5 p. k., 
clear eftervarda. 
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Clear. Slightly foggy at 9 p. v. 
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Clear.Foggy rrom 7 to 11 p.m. 
6ioar. Slightly foggy from 7 
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» • 1 
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5 P.M., clear afterwards. Slight - 
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CliielLy clear. 
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Clear. 
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Meteorological Obeervalione. 


Abstract of the Reeultc of the Hourly Meteorological Observations 
taken at the Sttrveyor GeueraPs Office^ Calcutta^ 
iu the month qf January 1869. 
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Meteorological Oieertatoni. 
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Ahetraci of ike Reeulte ff Ike Sourly Meteorological Obaervalione 
taken at ike Surveyor GeneraPe Officej CalcnUa, 
in ike monik of January 1869. 

Momuplt BsauLTS. 


Mcfta of tKo Barometer for the montli... 

Max. liciKlkt of the Barometer occurred &t 10 a. v. on the 16tU. 
Mio. ]idi;ikt of tho Barometer oeeurred at 4 r. m. on tho 24t]i. 
R.rii'omc i'auejtt of the Barometer during the month •«. 
Mean of tlic daily Max. PretHurcs ... ... ... 

Ditto ditto Min. ditto ... ... ... 

Mean daily ran^e of tho Barometer duriug the month ... 


luohei. 

.. 30.044 
.. 30.294 
.. 29.864 
.. 0.480 
.. 30.134 
.. 29.096 
.. 0.188 


Mean Dry Bnlb Tlicrmomet^r for the month 
Max. Tomperaturo occumd at 3 p. m. on tho 24th. 

Min. Temperature occurred at 7 a. m. on tho 10th ... 
£j:(rrmc nritge of tho Temperature during tho month 
Mean of the daily Max. Temperature... 

Ditto ditto Min^ ditto. 

Mean daily 9*anye of the Temperature duriogkthe month.. 


69.5 

A5.S 

5C.3 

2U.5 

78.1 

62.4 

15.7 


Mean Wet Bulb Thermometer for tho month ... ... ... 63.4 

Mean Dry Bulb TIkcrnionicter aboro Mean Wet Bulb Thermometer 6.1 
Computed M oa n Dew-point for the niontli ... ... ... 58.5 

Meau Dry Bulb Thormometer aborecomputed mean Dew-point ... 11.0 

Inchoa. 

Moan Elastic force of Vapour for the month ... ... 0.498 


Troy grain. 

Mean Weight of Yapt^r for the month ... i.. ... 6.^ 

Additional Weight of Vapour required for complete saturation ... 2.40 

Mean degree of hiimidity for the month, complete aaturation being unity 0.70 


Mean Max. Solar radlationTcmpcntarc for the month. ... ... 115.4 


Inches. 

lUuuod 3 daySf^Max. fall of rain during 24 hours ••• ... 0.76 

Total amount of rain during the month ... ... ... 0.90 

Total amount of rain indicated by Uie Gauge attached to the anemo¬ 
meter during the month ... O.BO 

PreTaUing direction of the Wind... •„ 8. W.» 6. 6. W. A Si S. E. 




Mtiraetofthe MetuUsqfthe HourlySfeteorolo^icalOhtervattotn faleu at Surveyor OeueraVt Office, Calcuila, in (he month qfJany. 1869. 

ifoXTHLT ReSCLTS. 

Tables stewing the number of days on which at a giren boor any parncuiar wind blew, together with the number of days on 

wliich at the same hoar, when any partieiiiar wind was blowing, it nined. 
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Mclturolo^ieal ObecrvadoHS, 



Abitracl ^ the RemlU ike hourlif Meteorological Obeervaiioae 
taken at Ike Snrtegor GeHeral*9 Office^ Calcutta^ 
f» the moulh of Fehruarg 1869» 

Latitude 33' 1'' North. Lougitude 88® 20' Si*' East 

Height o£ tlio Cistern of the Standard Barometer above tho sea level, 19.11 feet. 

Daily ATratiM. etc. of the Oh^errations and of the Ilygrometrical elements 

<ic|>ctii1i*nt thori'on. 
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The hfeaiL Height of the Barometer, as Ukewise the Dry and Wet Bulb 
TbermomsUr Means are derived, from the hourly obsemtions, made during 
the day. 
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VeUinological OhHTvaiiwut. 


Adsiraet 0 / f-he of iko Hourly Moteorohyieal OhtomtiionM 

iakru ai Iko Surveyor Geuerbl't Office, CalcuUu, 
iM ike mouIA 0 / February 1809. 


Means. 4ce. of Lite ObserraliooM ood of ike Jlyf^romeirioo] elements 
Ocj»cu<lesit \X\('rooy%.-*(CtfHtikHctf.) 
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AU tke Hjgremctricnl el omen Cs ore eomputed l>j tko Green wiok Constants. 






































M«U<fTol»$ical Observations. 


Abstract &/ the RtsnlU 0 / the Hourly Meteorological Observation 9 
taken at the Snreegor GeneraVs Officey Calcutta, 
in fie oioutk of February 18G9. 
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The Mean Height of the BororoeUr* oe IlkewUe tlio Drj and Wet Bulb 
Thermometer Meane arc derived from the obeerreiioDB made at the levor^ 
hoota during the mouth. 
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MefMrotrtgical OLnertaUnun 


AbitfaH of ike R^snlU of ike Honrltf Meteorological Obiervaiione 
taken ai ike Sarvegor General^ Office, CalcuUa, 
in tie monii of Febmarg 1809 . 


Hourly Mctin«> Sir., of tlie Olwcrvation^ luidof tLe Hy^om^tHcal Hementa 

di*peii<lrnt Uiiirooii.— {C^Miiutird.) 
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All the Hygrcnairicid oUmeoic net computed by the Oree&wieli CoDat&nti. 









Meteorological Obiervaliout. 
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Abstract of ike HmuIU of Ike Itourlif Meteorological Ob^erraiioue 
taken at ike Saroeifor OeneraPe Officey Calcttifa, 
in ike ^onik of Febrnary 1869. 

Sol&r li&diaiion. Weather, ^c. 


0 


S£l- 




3 || |«J 

o a = asr 


I PreTailing iS* --X 
direction. 

{ )h MileH. 

S. 8. W. I ... 90.9 I StFAtoni to 11 a. if., iCfttd.^l 

i U> 6 r. H.t clear afidrwArdi 

j IHIitfhtlj fotfg7 rrgm 2 to 7 a. u. 
iUam at Hi A. jtf. 

S.a.W.AW.bjS. 0.2 147.0 : Scud* froiu H. W<, to 7 a. u. 

'dear to 7 p. m.. MOdd. after* 
vrarda. 

NMW.Avariable. 0.3 135.7 i'hiefly clear. 

w.A.w,y.w.A.SNW. 0.4 130.0 Clear. 

8.8.1^. Sl 8. B. W.! ... ioH.O Clear. Slightly i'offgy at 8 & 


.-1 

) Js>.^ \ General aapect of the Sky. 


Inches 

OM S. 8. W. 


21 123.0 


3 119.0 

4 110.5 

5 120.0 

6 12il.B 


!H. 8. K. 


|0 P. M. 

0.4 00.3 j Clear lo 1 a. m., after* 
;a*ar4b(. Li^htnmj; from 7 to 11 


7! 108.0 1 0.12 !N.M,W.&^^K 


P. M. 


8 119.0 


N.M,W.&^’.K. j 1.9 212.9: Ovorcawt lo 1 r. n., dear 

ailencardii. Lii^htnin^ from 
luiduif^ht to 2 A. u. Tliunder at 
2 A>M. liaiu at 2^ a. u. 

N.n.W.dtE.N.E. 0.2 99.4 Clear to I p. ii.< etratoni 

after vrarda. 

1.93 !E. & 1*1. £. ... 119.2 W A to 7 a. v., orercaat 

afterward!. Koin from 7^ a. m. 
to 11 p. ir. 

N. £. AE. H. £ ... 183.8 OTorrost to 6 p. u., clear 


0.63 N. E. A E. H. £ 


n 113.0 
12 120.5 


13 117.8 

14 120.0 

15 122.0 


la! 128.0 


K .N. .B. & 
N.byW.&W.SW. 


8. W. A 8. S.W. 
8. S.W. A S.W. 

W.WNWAWbyB 


s. s. w. 


17 126.6 


S.S.W,S.W.AE. 


'afterwarda. Tlmnder at 1 A 2 
A. u. Slightly foKKy at 11 p. u. 
Uain from midnight to noon. 

50.0 Chiefly clear. Foggy at 7. A 
8. A. IB. A from 9 io 11 p. u. 

58.4 Clear. Slightly foggy from 
midniglit to 9 A. K. A at 8 A 9 
F. u. 

75.0 Clear. 

112.7 Chiefly clear. Foggy from 6 
to 9 A. M. A at 8 A 9 p. ic. 

86.3 ' Clear to 2 F. u., atratoni to 
*8 A. H., clear afterward!. Foggy 
jCrozn midiuglit to 2 A from 6 to 

|8 A. M. 

108.0 I Clear to 6 a. M., stratoni to 
9 A. w., scald, to 4 p. ic., 
clear afterwards. Foggy from 
3 to 7 A. u. 

134.0 Clear U) 4 A. v., atratoni to 
9 A. M., icatd. to 3 p. n., 
clear afterwardi. Foggy from 
7 lo 9 p. M. 




XIV 


M^Uorological Oiiervatwnt, 


AMract of thtt RetulU cf the ^our/y McUorolofficat Ohiervaiione 
taken at tie Snrpeyor Generali Office, Caleuila, 
in (he iaontk of February 1869. 

Solar HadiaiioD, WoaUior» &e. 


I 

16 

19 

80 


81 

88 

88 

84 


85 

80 

87 

88 


£-s 

h| 


?«=! • 

Si’S 

e 
*2 


ill 


WlKl>. 


Prevailing 

dirccUou. 


0 

129.0 

186.C 


184.0 


120.G 

12H.0 

121.0 

125.5 


131.5 

128.5 
129.0 


lucbcHi I W.Uyb. 

S.S.W.W.K.W.A 

W. 8. W.^8. W 


3. S. W. A S. W. 




« « • 


S.bvW, 8.W. dtS 
3 ^.W.AW-byS 
3, 8. W.A 8. W. 
S. &N.N.E. 


N.W.A.W.S.W 

S. 8. T?. 

8. W. & S. 8. W 
SW. &W.N.W 


. fc 

H S 
0 S 

lb 


MilcK 

02.0 


General aepeet of the Sky^ 


1.0 


0.6 


« « « 


* * • 


82.8 


110.7 


130.5 

1285.8 

94.0 

109.0 


89.4 

125.3 

101.7 

78.6 


Clear io 10 A. ir.. to 5 p. 
M.. dear afterwards. 

Clear to 6 a. u., itratoni to 
10 A. u., dear aftorwarde. Pog- 
Igj at 7 It 8 A. K. 4; at 11 p. u. 
Stratoni to 9 a. m., dear 
rierwardt. Foggy from 6 to 6 

A. M. 

Chiefly dear 
Clear 
Clear 

Clear to 2 p. tt., scatd. 
afterwards. Foggy at 7 A 8 
r. V. 

Vi to 4 A. V., scatd si ai^r* 
warda. 

Chiefly ecatd. \i 
Chiefly Bcatd. Ni 
Clouds of diflereat kinda. 


\i Cirri, 8trati»^i Cumuli*w Cim^atrati, a. ( Cumulo atrati^wiKimbi 
Oino oubuIL 
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Abstract ike ReiulU of the Honrlg Moieorolo$ieal Oboervalions 
iai9k ai the Surveyor QeneraVe Office, Calcutta, 
in ike mcntk of February 1869. 

Mostult Bmolts. 


Ineliei. 

M«ui beiffUt of tlio BAromeUr for UioioonUi.,. ... ... 29.058 

Mox. Lciglit of the Biirometor occurred ftt 10 A. u. on the llfch. ... 30.188 
Min. Lei gUt of til 0 Barometer occurred At 5r. u. outbe 2zul. ... 29.692 
Fxli fme rauye of tbe BaroTuetcr duriug tLe montU ... ... 0.441 

Mcaaof tlie daily Max. Presautet ... ... ... 30.034 

Ditto ditto Min. ditto ... ... ... ... 20.896 

^€an daily ranyt of tLe Barometer during Uie mootL ... ... 0.189 


Mean Dry Bulb Tlicrmometcr for tLe aoclh ... 73.5 

Max. Temperature occurred at 3 4p. m. oii itie 25tli. 91.5 

Min. Temperature occurred at 6 A 7 a. xi. on tho lltb 67.5 

Fxl/'ente i-opyc of tlie Tempornturo dudug tLo znontL 34.0 

Mean of tlie daily Max. Teuiperature... ... 61.8 

Ditto ditto Min. ditto, ... ..v 67.0 

Mean daily of Uie Temperature during tUo montL... 14.8 


Mean Wet Bulb TLermometcr for tho month ... ... ... 67.1 

Mean Dry Bulb Tlicrmompter above Mean Wet Bulb TLermomoter 6.4 
Computed Mean Dew-point for tlic month ... ... ... 62.6 

Mean Dry Bulb Thermometor above computed mean Dew-point ... 10.9 

IncLea. 

Mean Elastic force of Yaponr for the month ... 0.570 


Troy grain. 

Weight of Vapour for the monib ... ... 6.23 

Additional Weight of Vapour required for complete saturation ... 2.67 

Mean degree of humidity for the month, complete saturation being unity 0.70 

o 

Mean Max. Solar radiation Tharmometcr for the month. 122.2 


Inches. 

Rained 4 days.^Max. fkll of rain daring 24 houra ... ... 1.98 

Total amount of rain during the month ... ... ... 2.72 

Total amount of rain indicated by tho Gauge attached to the aneaip- 
aeter during the month ... ... ••• ••• 2.53 

PreTailing direotion of the Wind... ... 8. 8. W.» A 8. W. 




AhtU’oH of ihe BtiulU Obterpationt taken at ikeSityreyor Otneraro Office, Caleutia, in ike month of JH. 1869. 

* Mokthit Ebbplts. 

T&blea slieYriiig the number cf days on which nt a giTen hour any particolaj wind blew, together with the number of day a on 

which at the same hour, when any particular wind waa blowing, it rained. 
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Meitorohgical Olfierva/ious, 


xvti 


AhnU'Qct of Ike JieiulU of th€ llburlg MeiooroJogienl Oleervai'ionB 
f^iken itf the Survegor QtneraVn Office^ Caicnih, 
iH ike monik of March 1869 . 

Latitude 22^ 63' North* Longitude 88^ 20' 84'' East. 

Heiglitof the CiBtemof the Stand&n\lhmmeter ftboTe the aealcrel, 18.11 feet. 


Daily Meaaa, Jlo, of Uie ObeerratioDa and of Uic Hy^^metncal rlemente 

dependent tliereou. 


liatc. 

■ss 

‘r i'S ' 

sja-^ 

a*-" 

liango of tlic Beronieter 
during the day. 

k 

ft 

Itangc of the Tempera- 
tnre (hiving the day. 

Max. 

Min. 

• 

f 

1 

Max. 

Min. 

Dif. 


Inches. 

Inches. | 

1 

1 

luchce. 

1 

1 

Inchofl. 


' o 

0 

0 

1 

29.0:12 

1 

ao.cuc ' 

29.8C2 

0.154 


80.8 

71.6 

16.3 

2 

.807 

29.9:)3 

.808 

.125 


B8.3 

73.6 

14.7 

8 

.803 

.931 

.707 

.134 


89.5 

74.0 

16.6 

4 

.904 

.906 

.8:)4 

.132 

77.9 

• 81.5* 

76.0 

6.5 

6 

.926 

.987 

.805 

.122 

79.8 

80.5 

74.4 

13.1 

0 

.913 

30.030 

.815 

.226 

75.H 

i 84.6 

1 09.8 

15.7 

7 

,000 

29.997 

.820 1 

.171 

73.6 

79.6 

68.0 

11.5 

8 

.808 

.941 

.814 

.127 

75.7 

83.0 ! 

68.0 

14.4 

0 

.901 

.987 

.841 

.140 

78.7 

86.8 1 

71,6 

16.2 

10 

.931 

30.092 

.84.3 

.249 

73.2 

7C.6 i 

66.8 

10,7 

11 

.883 

29.000 

.819 

.147 

76.6 

83.5 

08.0 

16.6 

12 

.870 

.900 

.809 

.161 

78.0 ! 

87.7 

71.4 

10.8 

IS 

.848 

' .925 

.783 

.142 

80.4 

88.5 

74.3 

14.2 

14 

.821 

.880 

.750 

.138 

81.9 

89.8 

70.0 

23.8 


.807 

.805 

.749 

.116 

83.4 

92.7 

70.8 

36.9 

10 

.874 

; .952 

.834 

.118 

83.8 

89.7 

78,0 

11.7 

17 

.865 

.920 

.800 

.120 

81.0 i 

93.4 

70.8 

16.G 

18 

.844 

.921 

.797 

.124 

81.7 1 

87.9 ' 

70.6 ! 

11.4 

18 

.siys 

.875 

.731 

.144 

81.0 1 

92.5 

74.5 

18.0 

20 

.806 

.890 

.749 

.141 

80.6 

89.4 

73.6 

15.8 

21 

.825 

.892 

.770 

.123 

77.0 

85.6 

73.7 

11.9 

22 

.877 

.955 

.812 

.143 

78.0 

87.6 

09.0 

18.5 

23 

.883 

.971 

.813 

.159 

78.3 

87.4 

70.4 

17.0 

24 

.878 

.054 

.800 

.148 

82.3 

90.5 

75.4 

lUi 

25 

.852 

.944 

.790 

.164. 

81.6 

89.5 

76*6 

14.0 

20 

1 .841 

.920 

.775 

.161 

84.1 

92.3 

7B.9 

16.4 

27 

.848 

.939 

.774 

.166 

83.9 

93.8 

76.5 

1 17.8 

28 

.892 

.903 

.828 

. .136 

82.6 

91.4 

76.5 


29 

I .893 

.900 

.839 

.121 

83.6 

92.0 

78.0 


30 

.880 

.949 

.818 

.131 

82.8 

92.0 

76.0 

BrM 

81 

.897 

.974 

.849 

.125 

84.4 

94.5 

74.7 



The Mean Hei({bt of the Barotiteter. es likewiie the Dry and Wet Balb 
Tlierraometcr Mean a are derired, from the hourly obserraiiona, made during 
the day. 







xviii 


U<fewol<»ffical 


Alulraci of the Ke^ulU of the Ifonrl^ Meteorological ObunatioHe 
taken ttl the Snroeyor GcueraPs Office, Calenita, 
in the monlk of Ma^reh 186 U. 


DniJj Meiirm» Xc. ol* the Ob^erTALions Ami of tke lly^ronictriual 

(It'pcndont i]u:Tccin.*—(Ctfk(iuitett.J 


Date. 

• 

« . 

Ji 

*3 

t' 

1 fi 

1 

fcs 

& 

& 

1 

9 

Q 

t 

1 

o 

1 

“I 

s • 

¥ 

4m 

§ 

^■gs 

5‘f! 

S 9^ 

■Hs 

ili? 

£11 

li§ 


o 

o 

0 

0 

InchcH. 

T. Rr. 

T. Rr. 


1 

7.1.2 

4,7 

60.9 

8.0 

0.725 

7.85 

2.81 

0.77 

2 

7o.« 

9.0 

Ot.5 

15.3 

.64 »7 

0.50 

4.19 

.61 


70.3 

4.2 

73.4 

7.1 

.811 

8.76 

2.23 

.80 

.4 

7t.l) 

30 

72.8 

6-1 

.795 

.02 

1.64 

.85 

C 

7.1.0 

42 

72.7 

7.1 

.792 

.56 

2.19 

.80 

(* 

71.3 

4.1 

UK.4 

7.0 

.090 

7.51 

1.92 

.80 

7 

03-3 

4.2 

60.4 

7.1 


.07 

.83 

.79 

H 

70.1 


00.7 

ito 

.053 

.10 

2.41 

.75 

i> 

73.2 

5.5 

09.3 

9.4 , 

.711 

.69 j 

.72 1 

.71 

10 

70.6 

2.7 

' 08.3 

.4.9 


.52 1 

1.30 1 

.85 

n 

09.0 

6.9 

0«».6 

10.0 

.028 


2,62 

.72 

12 

73.0 

5.0 

7o.l 

8.5 

.729 

7.89 

.49 

.70 

13 

70.4 

4.0 

73.0 

0.8 

.817 

8.80 

.14 

.80 

11 

75.5 

O.i 

7J.0 

10.9 

.761 

.07 

3.37 

.71 

15 

77.2 

0.2 

72.9 

10.5 

.797 

.54 

,42 

.71 

15 

70.0 

6.8 

71.2 


.756 

.10 

.66 

.69 

17 

75.2 

8.8 

09.0 


.704 

7.53 

4.64 

.62 

18 

71.7 

10,0 

Ot.7 


.611 

0.67 

.80 

.58 

19 

70.9 

10.1 

63.8 

17.8 

.593 

.39 

.75 

.67 

20 . 

71.1 

0.4 

61.5 

16.0 

.007 

.54 

.44 

.60 

21 

72.2 

5.7 

08.3 

9.7 

.esc 

7.43 

2.73 

.73 

22 

71.7 

6.3 

07.3 


.660 

.21 

.98 

.71 

23 

73.6 

4.8 

70.1 

^.2 

.729 

.90 

.38 

.77 

24 

76.6 

5.8 

72.4 

9.9 

.785 

8.43 

3.15 

.73 

25 

76.8 

5.8 

71.7 

9.9 

.768 

.86 

.08 

.73 

20 

74.7 

9.4 

G8.1 

16.0 

.084 

7.31 

A90 

.60 

27 

74.4 

9.6 

67.7 

15.2 

.674 

.22 

.01 

•60 

2H 

73.7 

8.9 


15.1 

.670 

.20 

.48 

.62 

29 

73.0 

10.6 

66.6 

18.0 

.030 

6.75 

5.28 

.56 


71.7 

11.0 

63.9 



.38 

.37 

.54 

31 

73.5 

10.9 

06.9 

18.6 

.636 

.79 

.52 

.55 


All the Kj^romctrical oUmeuU Are computed by the Greenwich ComtAnti. 


















Mc /eorv/offival Olfserv/t ih/is 


XIX 


Alnh'dcl 0/ the lieiulU of Ike UvhH^ Mekorohgicel Ob)ievm(ion% 
/■aien <t/ /Ae Surpejtor Generare Office, Calcnflrt, 
f« (Ac moufk of ^farek IHCU. 


Jfourly Mcajie» Slc. of tUc Observation» and of Ihe }f3'^ronietnc*al elemcnta 

dependent tbereou. 


Hour. 

3 s« 

a 1^ 

la 

Jiango of (be Barometer 
for oaeti liour during 
the moiitb. 

A 

is 

1 ^ 

'Range of tbe Tempera 
lure for cacli hour 
during the montli. 

Max. 

Min. 

Dior. 

Max. 

Miu. 

Diff. 


InelioR. 

laches. 

liJcWs. 

Xitel iCK. 

c 

<1 

0 

a 

Mid. 









niffbl. 

20.870 

20.070 

20.801 

MSm 

76.4 

HI.O 

fiH.O 

13.0 

f f 

1 

.8rt7 

.060 

.705 


76.0 

H(K3 

(10.0 

KEl 

2 

.865 

.061 

.786 

mvM 

76.0 

79.5 

68.8 

iSsI 

3 1 

.847 

.060 

.780 


75.2 

78.8 

68.8 


4 

.841 

.943 

.773 

mSm 

71.C 

78.6 

6H.0 

0.7 

5 

.860 

.047 

.783 , 


74.2 

78.4 

68.5 

0.0 

6 

.809 

.063 

.797 1 


74.0 . 

76.0 1 

68.5 

0.5 

7 

.802 

' .970 

.825 

KSI 

74.3 

7K.0 

68.0 

10.0 

H 

.021 

.093 

.858 

■19 

70.3 , 

80.6 

' 70.5 

10.3 

0 

.042 




7H.6 

Hi.5 

66.8 

18.7 

10 

.946 

.046 

.865 

K9 

81.0 

, 87.0 

6G.4 

1 20.0 

11 

.034 

.016 

.851 

.166 

83.2 

00.0 

66.5 

! 23.5 

Noon. 

.014 

.011 

.820 

.191 

84.8 

02.2 

70.6 

21.7 

1 

.886 

20.003 

.800 

.164 

86.1 

02.5 

72.3 

20.2 

s 

.867 

.010 

1 .785 

.155 

8(19 

03.6 

73.0 

20.0 

3 

.632 

.885 

1 .761 

.124 

H7.2 

04.3 

75.0 

: 10.3 

4 

.617 

.878 

.731 

.147 

H7.4 

015 

70.5 

1 IH.O 

6 

.813 

.889 

.738 

.151 

, 86.7 

03.9 

75.0 

1K.4 

6 

.817 

.898 

.741 

.157 

81.5 

90.3 

74.5 

15.8 

7 

.830 

.009 

.750 

.159 . 

82.3 

87.2 

73.5 

13.7 

8 

.852 

.036 

.761 

.175 

80.9 

80.0 

73.5 

12.5 

9 

.874 

.943 

.785 

.158 

79.3 

84.0 

73.0 

; 11.0 

10 

.863 

30.000 


.105 

78.3 

82.0 

73.2 

0.4 

11 

.684 

.030 

.802 

1 


77.4 

81.8 

68.8 

13.0 


TI\o Mean of tho Barometer, as likcfriae ilic l>ry and Wet Bulb 

Tlicrmomcter Mcani are derived from tbc obserrationn made al the Bvroral 
houri during tliC montL. 












Mffeorolofficat Ob9errn(iottM, 


7iX 


AhUract of (he JiesntU of (he Honrly Meteorological Obeer^atioM 
lake a at the Snroeyor GeneraVe Office ^ CalctUla, 
in the fttonth of March 18«0. 


>fourly Mcaam. Stc. of tbc ObHervntioiiK aud of the Hygi'omotrio&l oJomenU 

ilppcndcM t tLcrpon. —f ConliuMcd.J 
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Ail the' irygromcirieRl arc computed by the Orcenwich Constants. 
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Abuf-vaci of' lAc Reitullji of the Hourljf Meteorological Ob^iervatious 
i<iieu at tie Sttreegor GeneraVe Office, Calcutta, 

\u t>he mmik of March ISdO. 

SoUr HadiftUoti, Wcatho*, Stc. 
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A. ir.» to 7 P. u., clear itftor* 
wards. Foggy at 0 a. u. Light* 
ning at Hr. y. 

I Uiouda of diflcTctit kinds to 11 
A. y.» stratoui to 7 F. y., oloar 
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AMraci Ihc iieiniU of ihe Hourly MeUot'ological Ohicr^lioHS 
taken at the Sm't>eyor GcMralU OJJice, Cakutia, 
iH ike month of March 1BG9. 
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Abstract of fka Re$HlU of the llonrljf Meteorological Obeerrafione 
taken at ike Snrregor GeueratU Office, Calcutta, 
in the mouth of March IS09. 

MoFTBLT ItsSULTS. 


Inclipfl. 

Moan or Uio IJttroniclcr for the ... 2l>.871 

Max. hcii'lii of Lho BiLromctcr nccurrvil &t *J x. M. on Ua* lotli. ... 34M)U^ 

Mil}. lu i^'UL of tUo liaromotcr w^urrcdal m.oiiIW IHli. ... 29.7:i] 

Ej'/rnne yongc •f iW Biiromrlor durin>{ Uiu motilh ... ... 0.*kll 

Mean of Ui<; dully Max. Prcasiireu ... ... ... ... SU.HSl 

DiUo UiUo Min. <UU4» ... ... ... ... ^9.9<>7 

Mean ifaifg raugc (»f Ilia i)4iroiuctcr durintf IJu* inonili ... ... Uildl 


Mean Dry Bulb TJicrmomotci' for Uic uorilh #... ... 00.1 

Max. Tc)ii]K*raturc oecurrod nt 4i». v.on Uio dlui. ... 94.6 

Min. IVmveraturo occurred nl 9 x. M. on tlic lOlb ... 06.8 

yCj'/cifj/tf: rifn^r oC tlic Temperature durui^ ibe luontli ... ^.7 

Mean of ilie daily Max. Temperature... ...^ ... H8.2 

Ditto ditto Miu. dittOi ... ... ... 73.4 

Jfix/j/ /taitg raffgn of tlie Temperature clurini^ tbo mouth... 14.b 


Mean Wet Bulb Tlienaomctcr for the monili ... ... ... 73.3 

Mean Dry Bulb Thermoraeter above Moau Wet Bolb Thermometer 6.8 
Coznx)utetl M eon Dew*poiut for Uic monUi ... ... ... 68.5 

Mcuii Dry Bulb TlierDioDioter abovo computed menu Dew-point ... 11.0 

Inches. 

Mean Elastic force of Vapour for the month ... ... 0.692 


Troy grain. 

McflJi Weight of Vapour for the month ... ... ... 7.47 

Additional Weight or Vapour required for complete saturation ... 3.37 

Mean degree of uumidiiy lor the month, complete saturation being unity 0.69 

o 

Mean Max. Solar radiation Tiiermoractcr for the month. ... 126.7 


Inches. 

Bained 8 days,—Max. fall of r^n during 24 hours ... ... 2.32 

Total amount of rain during the month ... ... ... 4.69 

Total amount of rain indicated by tlic Gauge attached to the anemo* 
meter daring the month ... ... ... ... ... 8.45 

Prerailing direction of the Wind. 8. W., Jt 8. 8. W. 






^halrael &ftke BftulU oftMi Swrlv2£eiforolo^icalObsemttioiu talen at (AeSurcejiorGtMeraVt Office, Cainitfa, in ike monih of Jfarck 1S69. 
^ Moxtblt BssrLTS. 

Irbies shewing the nmuber of inys on which at a glren hour any particular wind blew, toother with the number of days on 

which at the same hour, when any particular wind was blowing, it rained. 
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livoufvh on the $pecic$ of Pandanuo; htf 8. ICvkp,, Khq.| (Mruiov of 

the Calcnttn Herbannm, 

[Reooirod and road» 4ih MoTonibor» 1868.] 

Since tbe publication of my rovmion* of Tijtliini flcvow-pinc», ami 
tlicir allies, in Sceiiiann's Jonmal of Botnuy, Vol. V. p. 08 etc., I had 
the op[K)rtunity of conKnlting Gandiolmiurfl work, Voyage atUour 
du monde auv la Ifonite,'* and thia gives mo an opportunity for a few 
additional remarks. 

AlUiough I am at present nnable to rocogniisc eeveml of Gnndi' 
cliAUiUs spocicR, tho study of the carefully executed plates of this 
work have considerably added to my knowledge of scrcw-piiios. Fi om 
the anal vacs of Fnycineiia and Siu^ea it appears quite clear, that the 
Pandmm and Freycmctiea cannot be separated from each other, as 

* la this pnpor some errors and omisaioos bovo crept in, whiob I now take 
thu opportunity of correcting. 

TSjplut. clephantiM p. 95, read : folia ... baai triquotra lateribas conoaris, 
supra plana ; iiiStcMkd excarato.tri^n&’* ^ 

il. PatuJaneae, p. D4, add: Oranum sapenitn. 

III. Cyclantheae, p. 94, add : Ororiom inferam. Tbo Freyoinetioao are to 
bo tranaferrod to II, l^dauoae. * 

Pandanus furcatua, var. Indica, p. 109, road: dmpao valde oonverao, for 

oonoarae/’ 

i'andanuH laoris, u. 127, road : spadix loasc. etc., sod bao laovisaimao, iu* 
stoad ** bieviasiuiao.” 

19 
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Itemafk9 on ihe species of Pandawas. [No. 8, 

I bnve formerly btslievod, having lua too mnch atresa npon the nnm« 
her and the position of the ovules. Ouodtchand'e genus Sxmca^ and 
especially Soultyeti^ Fre^^cintiioiieh maho it now even diflienU, to rc* 
toin Fandfinus an<1 os distinct genera. Tlic only differences 

of soTiio YolaCj to distingniKh them, seem to rcat in the goncnil habit, 
and the more or less regular superpositiou of the pendulous ovules 
along the marginal placenta. The ripe shmU in Frc^chielfn seem all 
to \)0 furtiisliod witli a block and hnixl testa, while in FanAmus^ tlicy 
are only covered by a white nicmbnine. 

In revising Oaudicliond's species, I am now able to rectify my 
sections, fommrly projmsed, and I do this in roca]>itnlating at the 
same time all the legitimate species, but omitting ull those dubious 
ones, which have been already cuniiieruied in my above (proted 
paper. It is impoasibic to form a correct idea, Low far several 
of Qaudichaud’s species of Pandane 0 arc really identifications with 
Bory St. Vincent's Mascarhen apccics, bearing homonymouH specific 
names, os the plates are accoiupauicd only by au incomplete explana¬ 
tion of the figures. My own idea is, that they arc niost pi-obably 
respective idcutificatious; Qaudichand's Foussinia 1. c. t. 21, 

at least, is a copy of Khcodo's fignres of Per in Kaida (Pandantis 
nnipapillatuef Dennst.) 

Vt. F. von Muller has recently published some notes on Australian 
Pandanea, montioniug therein two odditioxiHl species of Paudanus, 
P, <iquaticttSf and P, moidicolaf F MuelL {Prfrgment, Phyt,, V, p. 40). 
Unfortunately the names of these species are not accoiupauicd by 
a description. 

PANDANU8, Sumph. 

Sicr. I. Agkostioua. Dmpae siinplices \ stigmata stricta, sim* 
plicia, spinesccutia, extrorsnm veigentes \ filament a libera; antherao 
acnminatie; ovola solitaria. (Fis^ueOaf Gand., ex parte.) 

* StiffmatapersistaUia (i. a. non nisi eutn totopericarpio separanda.) 

1. P. CATlCOSUSy Rumph.; Kurs, in Seeni. Jour, of Hot.^ V, 

j>. 100. 

2. P* affinis, Kurz, loc. c., p. 101. 

8. P« foetidUB, Rxb., Kura, loe. c., p. 101. Fisquetia macro- 
carps, Gaud., Bot., Voy. Bonite, t. 4, figs. 2-8. 
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r. ovatue (Fisjuetia ovatn^ Oatid., loc. c., U 4, Jtg. 1,) seems to 
belong to ibis section. * 

** Stigmata Hcedentia^ (i, e. inid baei /ragilta.) 

4. P* OrnatUSi {Faquetia ornaia^ Gand.^ loc. c.> t. i^Jlg, 1, 8 ei 
9 ; et F, niilUarii^ Oaud., ib. i 2-7.) 

I would have united this species with my P. hclicopue^ but Gaudi- 
cLaud^s plant has the peduncle below the syncavpo straight^ while 
P. helicopue^ in a young stage has it always spirally twisted, becom* 
ing aEteiwarda lengthened and pondolons ; also the scrratui'e of the 
leaves are in Gaudicliaud’e Bgure much sharper. ^ 

6. S. llOliCOpUS* Kura, loo. c., p. 101. 

Of this species the male flowers are still unknown, and it is doubt¬ 
ful, there tore, whether it should be ploccd in Acroetigmaf or rather 
form a distinct subsection of Ugckia, 

SnoT. U. Rtcku. Drnpoe simp)ices; stigmata introrsum vorgeu- 
tes, soeedentia, spinescenCia, aacpbuiine furcata, stnetuiscula, v. a 
dorso depreaea; ill amenta raceinosa, t. pal mail in conuata; antheraa 
nvistatac, v. apiculatao; ovola soli tor ia. (Jiarrolia^ Gaud, ox parte.) 

* Slig^fuUa hrevia^ a do^'eo piano depreeea^ epincscontiaf bi- rariui 
tri~ fuTcata v, ttimpliciay ooeca, 

6. P. furCEtuS, Bxb., Knrz, loc. c., p. 102. 

Barroiia difMlony Gaud., loc. c., t. 8, fig. 9-14, apparently belongs to 
this species, but Barrolia monodony ejusd., loo. e., Jig. 14-25, can with 
equal probability represent very yunng drupes of P. /areo^na, or full 
grown ones of tlio two following species. 

7. P. labyrintliicus, Kura, loa c., p. r03. 

8. P. nitiduS) Kurz, loc. c., p. los. 

SlignuUa hrevissimay a dorso oblique deprceeuy marginibue rofun- 
(latis V. crenulatis. 

9. p. grEminifoliuS) Kurz, loc. c. 104. 

10. P. CeramiCUS) Baraph., Kurz, loc. c, 104. 

Sect. HI. Kbuha. Dmpae in phalanges conuatae, raro un& 
alterave simplico iuterinixtae; stigmata sessilia, v. sub-scssilia, peltata, 
V. reniformia; flUiucnta connata; antherae arietatae; ovule solitarla, 
(Kuvz loc, c., cum syu.; Tuekegay Gaud.; Vinooniay Gaud.; Barrotutf 
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Oanil., ex part<^; Ifomiftonia^ OaqiI. ; Eudouxia^ Gand. ? ; Doryniigma^ 
Gand. ?) 

11. P. Lor&nif J</nc» (non Kara), P. Leram /8. luacrocarpa, 
Kiirz loc. c. 106. 

Vatidanm Leranx, as rcpreaontud by Fontana in Asiatic Rescarclics, 
IH my var, fnacrocarpa of my soppoaed P. her am, Tlie same 
variety ngi^eos appai'cntly very well wiili Eudonxia macrocarp/tf Gaud., 
loc. c., t. XVIII, and perhaps also with E. ? ojund. loo. c. f. 

7-8; n ot with Stan iliug an apparent aliglii difference between tlic stigma¬ 
ta. Both forma, P. Lcram, Jones, and P, AndamaMnaxumf as I now 
shall call the form, dcsciibcd by me cri’onoouKly as P. Leram oi 
Jones, occur on tlie AnduniaTi islands, but I only could obtain of the 
fonner very old finits, an account of which the recognition of tlio voul 
form of stigmata wax very dlflionlt. In the Bot. Gardens, Calcutta, 
drupcH of true P. L'*f'ain (coining tvoxn a plant in the gardens, Huid to 
bo iitti'odQccd from the Nicobarn) arc prexorved, hut uUo in a htato 
unfit for a correct deciaion. The young plant (the old ono having 
bcoD dobtroyed by the Cyclono in 18G4,) wotild also diifor from 
P. Andamtinennum^ by the form of the loaves wliieh ovo almost euHpi- 
dulo•acuminate, and not simply acuminiite. Tide appeal's to bo ono 
more rcAMon for I'ctaining ibe two fonns ua distinct species, iiiilil n i-e- 
cxaininution of more complete spccimcna may enable me to give a 
more satisfactory explanation of the point in quostion. 

12. p* Andamanensiixm, Kurz. P. Lermx^ Kurz loc. c. 
105, exeh var. (iion Jones). 

13. P, dubiUS, Spi'ong., Kura loc. c. 127. 

Bombronia edidUf Gaud., loc« c. t. XXII, ^17, is not likely distinct 
from P. dubitiSf and Barrotin ieirodm^ Gaud., loc. c., t. XIII, f. 1—8, 
haa all the appearance of being only a young syncarpe of the same 
plant. 

14. P. KaidE} Kurz. P. CasMlabrum t Kurz loc, c. 27, exel, 
sgn. omnibuny eac<‘j)ta citat Blxeediana, 

15. P. Candelabrum, P. d. B., Fi. d’Oware I. 37, t. 21-22 j 
Ktli. Sxum. III. 97, (non Kora) from Westcni Africa. 

I have little doubt that Gaudichaud's Tuckega Candelabrum (loc. c. 
t, XXVI, 5 ^. 10—12) represents the true P, CandeUibruynf and have, 
therefore, changed the specific name of the previous species which is 
restricted to luda. 
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16. P, VOrUS, Kurz he. c. 126. 

I bolicvo tliAt all the Pondani veri of Gaadichand have to be re* 
garded aaideutical witli tfae present species, as Pnnianxi^ LUinaeiy Gaud, 
loc. cit t. XXII, f 1—8 ; P. ChomueonU^ ejihtd, loe. cU.y /. 9; P. 
fragraui^ Rumphii^ BKeedci^ Loweiri^ Menzimiy Boryi and Douylaiii^ 
figured loc. cit. plate XXII. The two latter look soiucwLut similar to 
forms of P. Andaxnanctmumy but sucli elongate drupes are fouud also 
occaBionolly in Indian forms of P. uertta. 

17. P. laevis, Rpb., Knrz. loc. cit. 126. 

18. P* utiUS) Bory, Kura. loc. cit. 131. 

Hero, as in the case of the fonucr, I cannot agree at all with the 
view taken by Mr. Oan<lichaud, as regards the definition of spocics, 
and I have good reason to boHovo that all the following of his pro* 
posed species have to bo considered as syuouiyms of P. uUlU. 

Vintonia tUilUy Gaud, loc cit., t.XVII./. 1—5 ct (, XXIII,,/11—0 
et 9—18 (ffcrMtnado); Vinz. ojusd. lc>c. c. t. XVII,/. 

2—6 i Tins, pwpuraocenny ojusd. loc. c. 1. XVII,/ G—9 j Vim, 
huiuilUf ejusd. loc. c,, f 10*11; aud Vim, elcyam, ojusd. loc. c., / 
12*13, all figured on plate XVII. 

The last three forms arc Wa11ich*s P. and are included 

loc. cit. under my var. fi. lucida, « 

The drupes of Vtnaonia palttilriZy ojusd. loc. cit. t. XVIL/ 18—23 
are undistinguishablo from those divided forms of P. utility of which 
I have given a few characteristic ropi'csentations in Dr. See maim's 
Journal v. t. 64. 

19. P. luciduS) (Vimontaf lucida. Gaud., Inc. c, f. 14-15.) 

This species, although very near to P. utilise var, luciduSf is ap¬ 
parently distinct, differing in the form of the stigmata. A very good 
represeutatiou of it, exists in the Library of the Bot. Gurdous, 
Calcutta, under the name of Pandanw lucidus^^ Wall., but it is not 
the species which is now cultivated under that name in the gai'dans. 

20. P. 8ylV66tri8, (Vimonia sylveairiSy Gaud., loc. c. L XVII, 
/. 10*17). 

21. P* PerviUO&DUS, Pervillcamy Gaud , loc. c., 1. 

XXXI,/. 1—7 } probably includiug also Vim. Jivpaeea^ ejusd., I c. f. 
8—18). 
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BeKidos tho abo7e named apt>arently welUfounded BpccieR, the fol¬ 
lowing SDinewliat diiliiona fonas belong also to the section Kmr(i» 
Dorystif/ma SIwlagoHC/irieniic^ Qaud., loc. cit., t. XXXI, /112—18> 
mid D, Mauritianum^ cjusd., Joe. cit., t. XIII, /. 25—27, 


8r(!T. IV. MicnofiTJQUA. Drapoc simpliccg; stigmata Bessilia, 
KCtnihiimirv, reniformia, liippocrcpiformia v. bilobata; filnmenta con¬ 
nate ; antliorae tnincniao v. apicnlutac; ovilla Holitaria. (Foullioya^ 
(land.; Gaud, ox paite; Jcamierctia^ Gaud.; llnierostigtna^ 

Gaud.?; Bryrtn/w, Gaud.?). 

* 8tifpyx(tta le^'yninnliay bilobata^ ini^yrU r. bil6hul<iii9 ; 
menta conmla; authtrattapitahUac. {FoulUoya^ Gand.) 

22. P. racemOSUS. {FoaViotja racAimna, Gaud., 1. cit. t. 
XXYJ. f 1—0, ^iFo(dlioya mof'Uima^ ejusiL, 1. uit. f. 21—24). 

Stifjmntn icrminalia^ renifotmia v. hlppocrt^piformia ; filamenta 
9 'a Mftosc can Mta ; (tnthorac iruncafac^ {Jenn ncM G and.) 

23. P. humiliS, Knmph., Kur?- loc. cit. 105. Suma ^nicroutig* 
wUy Gaud. loc. cit., t. XXV, f ft—10. 

Gandlchuud'H hguru vepvcHcnU a [Kilygamoua plant, not yot I'ecord- 
cd ill the gcuuB Pmxdiiniut, Tho form of the authers agree pretty 
well with those derived from the male HpadiccB. 

23. P. littOraliS, (Jeannerctia liUoralia^ Gaud., loc. c., t. XXV, 

/• 1 - 7 )- 

S^mea laijtnaf<»'^iis^ Gaud., loc. c., t, XXV, /. 11—14, and llcte^'o^ 
sliyina Jhudeloiiannm, ejusd., loc. uit., {. 15—31, I have not os yet 
bceu nhle to discviuiinatc. 

24. p, latifolius, Rph., Knrz I. c. lOS. 

Tho position of P. lali/olitu must still remain undecided, but it is 
certainly a very distinct apcciea. Tlie Icavos, when recently dried, 
arc sceuted and used by tbc Malayan ladies in their toilette cases, like 
the B^mthes of J\ verus and P. Jatwis. 

25. P* COnOideuS, (Thouars?), (Sw^^eocowordta, Gaud., loc, 
cit., t. XXIV). 

This is A very distinct species. 

Sliffinaia laterolia, {SryanlWf Onud,) 

2C. P« butyropllOrUS^ (Bryantia bufyrophora^ Gaud., loc. cit. 
t. XX). 
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This epeciGrt very much rGsenibles P. Cerainicia in the form of tho 
syncarpe and of the dmpes. The syncarpo of P. CframicuMj however, 
is drooping when ripe, and the stigmata are also.difforcutly formed. 

Sect. V. SooI/BYBTIA, Gnndichaad. Dnipao simplicca; stigmata 
fioinilunatn v. Bnbliippocrcpiformia, snbsosKilia; ovula 3 placentae 
hufiikri inaliiicta. 

27. P. freycinetioideBi {SoaJttjetia /rcycuKtioUlet^ Gaud., 
loc. c., t. XXIX). 

Gandichand inclndos Souhyeiia iu tho FnETCiNETiKAR, but I think 
the respective npccies is more correctly referred Co ra^ulanxm. 


Nolen on the Qf^oJogy arid Physical /ealuree of the JainOa hilU 
hy Oattain H. 1L Godwik*Acj8TSK, F. K. G. S., Tupoyrajihical 
Survey of India, 

[Kecoivod 16th December, 18Cd, rood 3rd Fob. 18G9.] 

Tho western boundary of the district of tlio Jaiutia hills, is the 
river Mangat, cix>S8ed on the direct road from Lailangkot to Jawai; 
tho valley IK doop and extremely picCnresqnc;^ the lulls rising from 
tho narrow strip of rice land at the bottom in steep slopes of grass and 
wooded ravines and close nndor tho crest into prcci]ntoiis scarps* 
Among othoi*s the Nongjerong hill presents very conspicuous fcaiuros. 
Thu geological formation is here of met amorphic rocks, a well strut 
fied gneiss, and in the bed of the river tho bonlders arc almost entirely 
of that rock, nii.xod with qnartzitic sandstone, and a (cw boulders aro 
of a dark green trap. 

Ascending from the river to tho top of the slopes of the left 
bank, and passing tho village of Simnating on tho right, a short 
distance, the first patches of a stratified rock are seen, a courso 
gritty samUtoue of light colour, forming tho tops of the littlo 
eminences and never exceeding hero perhaps 20 feet in thickness. 
They aro lost sight of os soon as tho descent ijito the Mantada com- 
mencoe, whore the mcUmorphle rocks, dipping at high angle and with a 
£. N. E. strike, aro seen again: the sandstone sories reappouring when 
the opposite ascent is crowned. A strong interbodded conglomerato 
is very noticeable here, always lying at tho base of this formation. 
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Its chief i>eculiArity now cenniKts in the iMxhj of dark purple hue, iti 
othcrH 80 line, wliite or chalky in appearance, that they might ahiioht 
ho mistaken for the latter rock. Broken up and mixed wiUi water it 
18 UHod largely oa a whitewuMh for native fautH. Samlntono now 
fonuH the Tnft>M of all the Glevate<1 points in Jawai, and in eoiiHpicnouR 
near the ddk bungalow, reatiug horizontally on the highly tilted 
older rocks. On the hill mass of Chirmaiig, soutli of Jawai and tho 
Mantadn, its thicknoss hoa greatly iocreased, bringing in above the 
cr>ng1oniorute thinner and iinor beds, and Ioas aandy in coni position. 
Here we find traces of the carhouaceons nhalee and in places a dark, 
hard, earthy coal, invariably thiu*bodded and altogether very local 
in itN dlHtribution. To t)ic cost of Latnber the oamo features may 
be Hoon all the ivay to Sutunga, tlio fiictaiDorphics appearing on tho 
higher parts of tho plateaux, where the sandHtono only occurs in isolu- 
tc<I thin patches. 

But at Sutungo, we are iiUrodncc<l to a now Horios altogether, 
vh. the limestone (nnmvinlkie), of which an outlier forms u 
mass with low perpcnrliculnv and jagged sides to tho right of the 
r<iad, and on tho very edge of the southern depression of the level 
of tho country. To tho south-west. cue or two wooded isolated 
knolls show tlio Hiiuts of the noitlicrn extension of that rock. It 
r(!^ts iu this locality on the saiuUtoncs also asHocinted with coal beds ; 
and there is no doubt that these last are of secondary ago, the proto¬ 
types of rocks better developed nuJev Cherra Pooujee and tliilining 
out at l^laobelarknr, on the roail to Shillong. There is also an appear¬ 
ance of a bi*cak in tho succossion between these secondary strata and 
tho uuiuiuulitics, pointing to a long lapse of timo, and to very differ¬ 
ent coiidi lions of tlio surfaco, before the deposition of tho limestono 
begun. Ilore we arc I think also near the coniines of tho tertiary 
sea in which those rocks were formed, as shown by the t hi ailing out 
noithwards of the limestone beds. 

Frococ<ling south to the low range of hills of which War Hill Station 
forms tho highest point, theMimestoue has greatly increased in thick¬ 
ness, and is superimposevl at the same time by bods of quite a diCerent 


iniuoralogicol cliaractor, being nodular, feiTuginous and highly fossi- 
liforous. Above this well marked horizon no limestone JBth 


mulUcH was hocu ; local unconformity of these last is noticeable, and 
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either daeto a falling in of the limestone, or, as I am more inclined to 
think, to a prior denadation of the limestone surface. The fossils are 
minute with an occasional Gastropod of larger size. Tliis ridge, oji 
the north of which lies Nongkli, well known os one of the last strong* 
holds of the Jaintias daring the rebellion of 18G1-62, is succeeded 
on the south by the main ridge and the waiei'shed of the hills, the 
stream at Noiigkli being a feeder of the Kopili. Gros^^ing a low pass 
At the head of tho last mentioned stream, the view that fiad<leuly 
opens out, is almost Himalayan; below lies the deep valley of the 
UinKnat, hacked on the east by the high mass o( Marangksi, its 
precipitous cliffs shewing out grandly against the noble forest that 
covers all else. lu this groat section, everything above the Nummu* 
litics is oxpoftCil, this last fonuiug the bottom bods in tho valley 
succeeded by tho fossil iforons ferrnginoas strata, and again above by 
an ononnous thlclcnosi of soft, thick*bedded sandstone of light ochre 
tint;—this higher mass is tho universal rock of all the higher forest* 
clad hills muui ng thouce due oast to Asulu. la the bed of the 
dJmsuat, the liinestoue is almost liorizoiiUl, but lower dowu has a very 
slight dip southward. It also tbickous iu this direction very rapidly 
with intcrstiatided beds of samlsionc. ^ 

The whole mass pi*eserves its horizontality, and there is nothing very 
noticeable over a large and broad band, save that with the deepeuing 
valley lower bods of the iiinostone are exposed, but iu uo did I sco 
sandstone of secondary ago, or one that could bo mistakcu for it. Tlic 
Unii^iiat joins the Simleng, and the united streams become tho Lubah, 
whici] forms a junction with the Barak near Molagul. Tlic Simleng 
oiiil LubnU form a deep valley with an oast and west strike, and tlie 
luoHH of the uiiper nummulitic or tertiary sandstone rises pi‘cci]>itou9ly 
on the south, forming a ridge parallel with it. Upon this lino, the ffi'Kt 
bending over to the south commouces* The best section for observing 
this peculiar formation is near Katoin, where tho Lubah turns south iu a 
gorge, cutting diagonally right across the whole mountain mass. The 
solid limestone of great thickuess, perhaps^,000 fe«i, and the liigher 
sandstoues all have the same great incline, becoming afterwards perpen¬ 
dicular and being succeeded at this above mentioned point by a thin- 
bedded series of newer rocks, clays and saiulstoues, of various colours 
and haidness. The angles of dip vary slightly north and south 

20 
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of the perpeudicular, they shew & great cinehing^ perhaps folding of the 
beds. 

As we leave the higher liills for the low emincnees (Tilns) the sand* 
stones become coarser, having scattered throngli them strings of small 
pebbles, as also large lamps of lignite. In one place the whole of the 
roots and pari of the trank of a large tree were seen in the porpendi- 
cnlar strata of the river bank. Tliose Ust mcntioiicil rocks evidently 
Ai’c of lower Sewalik age, and arc cappeil unconfonnably further into 
the plains, by masses of irregularly beddoil clays and congloniovates, 
which pass under the present alluvial Burfuce. 

l^oiorc closing my remarks on the geology of the Jaintia Hills, 
tlio nmnmulitic coal should be alluded to. This has long been 
known to exist at Labadong, and was there, I believe, once work* 
(ul. The same forumtion occrth at many points further east, par* 
ticalaily near Nurpo, at no great distance from the Lubuh river, 
iinvigublo (or small boats; its value has yet to be mode known and 
pcrlmps established. There is no reason why beds of coimiderublo 
extent should not, with proper search, be <liMCOvci'od. Its position, 
high in the naiumiilitic limestone, is precisely the sauie os that at 
Chorra Poonjeo. This coal is no where met with cost of the Lnbuli 
and Urnsnat rivers. 

The most striking feature of this part of the Ebasia range of hills, 
is the extremely oven height of the central moss. Nowhere is tliis 
HO well seen as from the peaks of the north Cachor range Marangksi, 
&c., the (load level lino of the whole mass as far cost as Tinjang 
Hill Station, is fiom here most noticeable; evou the Shillong peaks 
make hardly any shew iu the distance. This central muRS or high 
table land is ail of gneiss associated with granite, generally at a high 
angle with a W. S. W. to £. N.E. strike, and the denadatiou it hasboeu 
sabjected to nmst have been enormous prior to the secondary epoch. 
It falls very gi'adually to the south for a long distance, with a last 
sudden dip over Jaintiapur. On the north the lower levels are 
BUcccBsively reached by a. series of steps, that can be followed for 
many miles, the lost dcHceut being the greatest, corresponding to 
the like sudden depi'cssioa at Nunklow, &c. Tiniang ond Surantlin 
mark the limit of this tablo^land on tlio oast, and overlook tho far 
lower country of the vudley of the Kopili. In the Jalutia district 
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the trap I'ock comeR m with tho fall in the coantiy, ami the high 
iRolated peakfl to the aonth of tho Mangkhoo are found to be n con¬ 
tinuation of tho quart:£itic anudatonoR of tho Shillong peak, ^c., almost 
perpendicular, but lying up against an amygdaloid trap, associated 
with a tme gmntte which comes in with an cast and west run on 
tlie north, and forms the remarkable rounded bo^os, such as IMlIu 
Kongor, Granite also occurs contignons to tho guoiss north of 

Navtiaug, and thence in an easterly direction immeiUately north 
of Nongjiiighi which is almost the highest point of the Jaiutia hills, 
4,563 foci above sea level. The Nongjinghi ridge is guoiss, resting 
against tho granito. As at TiaiUugkote in tlie l^hosia hills, the trap 
is closely asRociated with the granite, and in sueh situations tho 
litonUorous iron sand is found in great quantity, aud linclting fur¬ 
naces are seen in all the adjacent villages. This dark green trap 
appears to have been injected between the granite and gneiss, or ho- 
tween the former and the quurtzitic sandstones at or about tho period 
of the great dietiirbanoe and change in tho mctamorphic series. The 
parallelism of the draiuage lines south-east of Jawai, is very remark¬ 
able, autl with tho cross*drainage at right angles breaks the country 
up into irregular parallologruins, which probably display a raoustcr 
jointing of these motaninrphic rocks. 

The most i^cmarkable lines token up in succession by different great 
valleys aud ravines are—Ist, r main line, rather irregular, but to which 
all Hues to the south conform, oommoucing on the west at Karpenter 
village on the Mangat; that river carries it to Jaraia, E. N. E., up to 
the junction of the Knwa Manvi with the Mantadu, north-westerly 
by the Kcronioutha raviuo past Wapung into the TJmpa-ai and by tlie 
Muriu into the Kopili near Thelgasi; this last river continuing on for 
many miles with a north-east coarse, altogether constituting a great 
physical feature extending from west to east for 65 miles. The 2nd 
lino, at an average <listance on the sonth of G miles, can be traced 
from Fomtadong, post Tbangbnli, to the Itfantadu river at the junc- 
tion of tho Baliang, 'on the left bank, foUawing this last named river, 
over the watershed into the Lonnang river, and in succession by the 
Uinkorpong to tho north of Siitunga, where this river turns sharp 
at right angles to the south. Tot the same direction can be carried 
on to Umthuong, and is lost in the sadden W. 8. W. bend of the 
Kopili. 
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Tbo tLinl lino can l>o taken np at the base of the hills near 
JamtiApur, hy the river Rongp^i, into the Umchaliang, S. W. to 
N. K., crossing the Mantndn^ on ugaiu to the Lama river, past Thain- 
pianai G. T. 8., into the Pamosken, an<l by a succossion of ravines to 
the north'West of Kbleriat, where the last stream, the Shashem, turns 
to the S. S. E. The samo ron, bat wJtb a more citst and west course, 
is taken up in succession on the north by the Mustang and Munriang 
rivers, tributaries of the Kopili, atid hwtly by the Mankhon. 

Tiioso great lines of coutinufiiia ilepresHion are ngnin displayed 
fnrthor on the south and oast and shew there a decided curvaini'o. 
I may note the Lnbah, Siniloiig and Artan into the head waters of 
the Kopili, north of Sborfaimp, and again further sonth the deep 
doprosslon marked by the valleys of tho Kilmra Lilriiiig, Kay eng into 
the Jatinga and, taken upon the north of tho main watershed at 
Asalu, by tho valley of tho Dhansiri. To tlio south of this the strata 
are foun<l til tod liigU in that diroctlon giving the more pointed shape 
to the peaks of the sonth*wcst Burai) range. Tho line U intimately 
connected with the original elevation of tho wliole mountain mass, and 
the parallel oontinnous lines, already notice<l, are donbtlcRS due to tho 
same parallel forces of elevation. As might be expoctotl the geo¬ 
logical formations all coincide with those gre.^t natuial f?c:<ures, 
carrying tho nnmmulitic series with its limostonos, and tho crotacuoun 
I’ocks, far north on fhc Kopili, uud thus iuto tho valley of Assam. 

0<impf i^orlh Crtchar, D^ic^mber, 1863. 


sjfinit i 
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Dcso'ipiions of marint Oa9(ropo(l<^ from Ceylon, ^c. 

by MeaHits. Q, and H. Nismi. 

[Becoivod and read 3i*d Febroary, I8d9.] 

Tliia paper is a contmaation of tho one we bad ilto hononr of 
placing before the Society at tho Angust meeting of last year (180S). 
Tiicae new spocioa, as likewise those previonfliy deAcribod, wore, with 
one oxooptioa, colloctod in the Southern Province of Ceylon, mostly 
near Balupiti; the one of ns had previously also found at La 

H^nnion (Bourbon). We have also seen ho vend of tho small species 
of XnocDiD/S from Bombay and Arokaii, probably all of them are to 
bo met wiili along onr coasts, though tho small anil iaterosting 
little apecios, wo have boro named Snrhclm Scychel/ftrKmf wo have 
novor mot witli anywhera in these aeaa, except at tho Island of Mali^, 
ono of the Seyclielle group. 

Clanoulus Ceylonicus— N. S., Pi. xvil, Fig. 7 . 

T, parvOf turbifiaia; anfraciihwt sovis, eonvcxia^culUy alheecmtihtiRy 
•propc outumtn poBtrr'mxm maculU /«fcu iranivernaUff^ jirolovydfin 
Hot(Ui9^ ad suCuram anicriorevn jmnettwatin ; coeiuUn Bpiralihiitt qtUnU 
in (juoqw an/ractu pi'anulosU; nutnra ouf^pt^funda; nJUmo avfractn ad 
p^ripkeriam ttnbrotandato; haoi leoitor convezituculay yvanulalo^cosiit- 
laiOy nmhilicaia: uinbilieo margins ineraifoito ac (loHiiculalo circum^ 
BOt'ipto; ajf&rtura quadrangulariy labro intus crauti eoitulaiOf labto 
callosOy i'eclOf ad medium ohaoleley aniice craese deniato. 

Alt. 7 Mil. — Diain, maj. 7 MtL 

Abundant.—S. Prov. Ceylon ;~also occurs at Bombay. 

Euohelus Seychellamm— N. 8 ., Pi. xvii, Fig. lo, 

T. pfirvOy depYfiHo-conicay Aw5-yZo5»2osa, alba^ solidvia ; anfractibus 
quaterniiSy con}>€xi\^culiSy outurd in^reMid junctU, cofttulis apirnlihm 
minute eed coifot'Hm granulalie omalie; uHimo aifractu adpe^'ipherinm 
voiundato ; haei crmvfixAy <jrattulato^coeiulatay nnytiAlff 

umbilicata ; aperiura euhrotwndata : labrm uniforms arextaioy ad mar- 
ginem obtusiueculoy inlui mlcato ; labio reetOy oblique decum'entvy aHiice 
de^iticulQ parvo Uxitructo. 

AH. 2\ maj. S MU. 

Scai’ce. ^Island of Muhd (one of the Seychelle group). 
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GibbulE Duponti^ns—N. 8., Pi. xvil, Fig. 8. 

7. pnrm^ lrochi/ot‘$nu^ palliiaj tran9t>fTMlUer maculie w'egulnri^ 
huH ftmcin notata; ai^ractihm cottulit itnin ftpiralihii4y emneie 
circmulfdin^prtfpe iuturam anQMtiorihmy traniMeraaUltr UncU HubiilU- 
HijntH tMi^iUe ornatiu ; ultimo anfvaciu ad anguhio^ ad 

7m^in apjdanatOf pro/undft umbilicaio ; r^yerturd iub-gundrangulw i, 
labi'o <ttl mn-rffinem aciUOf inlU4 eub-^incrassaio; lafno tenni^ ${mplicif 
UoUftr areuaio. 

jtU, 7 Mil.—Dtam, maj, 6 Mil 

Comiuoa on floa-woe<l at low water, S. Prov. Ceylon. 

ThU Bpccicfi in namoil after M. Do pout, of Manriting, whoso iu- 
tlcfutlgahlo zeal Iiok no greatly iucrcofled oar kuowlofigo of the ititcreNtiiig 
fHiiUH of that Inland. The noMjpHi alicll, I know of, to the above in 
one ihmcribotl hy Roevo as ZizipninaA vesillwn (Q. Nevill). 

Oibbula Blanfordiana—N. 8., Pi. XVll, Fig. 9. 

T,j)nrvn^ turbintt/ay tkp^'mo^gMmlo^af eolida, ruhiie mrirffatn 
rtmamoraia ; ipira aii apiceo% $ttb^ol>tma; anfracWm qninh^ poMtice 
anjmtioribuiy ad medium eulf^nyuIalU^ Mpiraliier costulatU : 
(Kisfulin mm, craeeiwieulii iennwrihii* alhrnaH/ibtut; nltimo anfmetn 
ad pmpbmam rotxmdalo ; hani omtesinmila, umlhilicata: umhiUco 
calloHitnte nlltidn, pnulo inerwumUt, r.ireuuuieripio; aperittra 
data, 7ahro rinfmitiftculo, intm sfrialo, atl marpiuem cleganiar crmiulnfo, 
posxticc jiaulo dvjlnxo; laltio prope recto, oblique dvenrrenie, levi, nd 
mediim paul^dnm ixicra^aio, 

A7(. 5i 3/^7.—Dwm, maj. Gj MU. 

Not no common ; —S. Prov, Ceylon; fonndon sea* wood at low water. 

A 80111 owlint allied specieg tt> tlie above was doscribed by Desliaycs 
5n hiB work on the shells of Bonrbon, as Turbo (/) Jili/er, the differ¬ 
ences in the nrabilicus, the colnmellar margin, Ac., however, distin- 
gnish it at the first glance. 1 have also seen this spocies from Arakan, 
in Mr. TI. F. Blanfovd's fine collection; like the following, it piobably 
has some con^idprablc range in these seas. (O. Nevill). 

Gibbula StoUezVana— N. 8., Pi. XVII, Pigs. 2-3. 

T. eonoidea, paroa, loUdiila, olivaeea ten rnfcsccns, niactdia iram- 
verHalihttn pnllidii notatOy mUitUe vari^atn, epidermitic /nheieente 
iiulula; aiifractibKa aenia, sub-platm, autui'd impreaxl atjunclia, apira- 
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Jifer minute atJeatia: muIcU liria deprema lationbuSf aqui-disUtnfihua 
Jieparaiit; ultimo anfraciu vuiximo^ ad feripheriam angvXaio ; htm 
It^viier convexUf aptrnlitcr atriatai }jro/H9idc et atigftnfe umbilientUf in 
escavalioM utnhilici alhida ; apertara Mique qwidranyulari, itUm 
calloHxiatG imdevala ac tHiivucta; lahto ad margintm iuh^ohluso, 
Inhio prope recto^ alhido, antice truncatim dcstncfUt, 

Alt, 6J maj\ 6 Mil. 

Not aucotuiiiOQj iu ibo ukiuo plac»i as tlio preceding. 

Til is pretty little species varies iuiuionsely, uot only in colour uud 
Bi:Ad} but also ns regards the convexity of the wliovU nuil tbo angle of 
tbe spire. There are spociuiens frota Arakau and from the Aiulu* 
mans, in the collection of Dr. Stolic^ka, after whom the species is 
iinmoil, and who kindly sasistod u^n drawing up the desenptiona of 
the species noticed in this paiier. * 

Gibbula ? sub-plicata-N. 8., Pi. XVII, Fig. 1. 

T. turlinataf iennUf nemi/wliacith^ allfti; anfi^ciiiw tjuiuh, Inbtdo^ 
sUf ad suturam applamtUf npiralUer costalatu: co$tuHii in aifrndft 
jfenuUimo trilia^ omnibun palth pivmiHt^nliffrts, iutcraiik pro/mdUf 
distuiiiiorUmit sepamtu, in an/t'ocMus framtvrntaliler 

cancellatia seu acrobictdalia, in u/Unto ^piraiiter sititili/trime /itrirUis ; 
an/raclibw omninis ad nuiurofn (ranavcnalilcr p/utatis; bast sub^ 
conpMa, anquitc uf/ibilicala, fiuatuor ooslulis epiralibua ortia^a, iutcratm 
duoffM, pr<qic vinbilieum ailia, irarufifersali/cr ajjftulatis ; aparUmt fero 
circulari, margtne 9ixnpUci circnmdala^ labio morleratfi irmimalo ; 
mqjei'JiciG iiUtnia paululufu marfforUacca. 

Alt, 5 nuij, 4 Mil. 

Rare;—S. Prov. Ceylon. 

There is some difticolty in determining in wliat genus, or sub-goniis 
to place this curious little species, tliu thinneas of shell and the peculiar 
sculpture of the body-wliorl, as well os the slightness of tho ititcnud 
pearly layer, make its position, as long as the animal aud opercolmn 
arc unknown, somewhat doubtfol. 

Tallorbis—N. 8nh-G. 

T. sxdf^orbicidaia, tuheoniea^ eoluiuelld aoluld^ antice applanaid^ 
tmnsccTialitcr plicata ct abrupU k^miala vulruvia: habUu poicriy 
Thalutia dklo^ ujjinu. 

Wo oxporiuuco some coiuidorable difBculty in dotcnuining tho exact 
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poHition of tlic abovo sab-^nos. Tkalotia appears to be tfie ono to 
will eh it le next allied^ though tho general form, sculpture and sub- 
ntanco are very fur rumoved from nuy Hj^ecies of that gunus witli which 
we urc acqiiuiiitod. 

Tallorbis roseola—N. 3., P!., XVII, Fig. 5. 

T» *lft 2 )r€ii^o-conica ; atfi'actihno quinhy in ItUitHdino raj}ide ci'teeen- 
tihuH, j)r<i/undU frjanctis^^tiraliicr dUianitir coifttilatis: coiftulis 

in niffmeiu penuUimo tribua; omuinis dkiaHiilftfJt, In/jerculie nmnerosiSf 
rttfifin fihganter ornalia^ imiersitis laiUy una ^fria apirali in medio divUis^ 

cnnccUalU ; bani convesa, mmllurUev omala; apertuva 
ainpla^ inhrotundata^ manjarilacea^ hUm in aduiiis lavi, 

in j/iuioribn** ^uleafn: Mn ‘0 hatul incrnim/UOf ad mar//inem c^^enulatOt 
Jitbioicnni; coJufficlh unliee incrasaalftf HuOrcJicsa,plieii IriOuSf loriin 
inniructa. 

All. 11J nutj. 11 3£iL 

Very mre;—S. Prov. fieylou. 

Fisulina—N. <J. 

1\ crrtWtwctiW, ptflUa^ bcmi-r/loboifa, ncrili/ortHiHf apini bt^evi, ajK'rlura 
euh-orhfv.itJariy integrd^ hand ttmbUicaid innh^ucla; tabio coluntellttri 
apfdtmntOf cnllosOf in nu:diQ denfijbriuc dilalalOf labiv shuplic.i* 

Tills genus a 2 ii)ix)Xiinates so closely to Uulccolina of A. Adams, that 
wo eatoi'tiiiiied doubts, as to whether it was tlcsirablo to se 2 )aruto it, tlio 
reuiurkablo protuberance of tho iuuer coluiuellur lij}, however, decided 
ns on doiii^ so, though, natll the aniimds and opcrcula (if aiiy ?) 
liave bcou cai’ofully examiuod, we shall feel some doubts, os to whotlier 
botl) of llietn arc not more sections of Ihinoatowa. 

« 

Fisulina Adamsiana—N. S., Pi. XVII, Fig. 4. 

T, patTUf albfff ltevis,solida; ^iira obUiaa ; anfractibm qnaternnf^ 
suparift irdeme^ sicut »n specitninibus Neriiat'uiu^ evanidis ; mtara 
indifitincia ; Jnhio coluvnellari calloao^ poUiOy /if oi, dentirulo latOy 
depre^io ad ; 2ff6ro inlt$$ paululum incraitsatOf 

ad 9fnt/yinem acuto. 

AU. 4J Mil,~Dimn. maf 4 MU, 

Dead, on the sands ; S. Prov* Ceylon. 

Wo have nuuioJ the above interesting little S2)ecioR after Mr. Henry 
Ailams, who hus most kiiuUy given us lonch vulnablc assistance and 
aid, besides dchcribiiig many of our uew Maseareuc shells. 
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Rapana bella— n. 8., Ph xvii, Fig. 6. 

T. pyriformie^ tenaie ; anfraciibue quinie^ eonvexie, siUnrd ivipressd 
jtmctUfUUimo an/ractu oulde iujiato : spira hrevi^ oblueiueeula ; mperJiGie 
dlha^ fttsciU ac etriie roeeolu^ tranwerealUer elonyaiU notalOy ao etriie 
ejm^alibuffposHee iu//~oieoleiis^an/icead batin craeeiiffamellaOij ecu crie- 
pictilalis oi'naia/ aperlura laia^ arcuaia,posiice eui*anfful(Ua anliee viulCo 
afiffUil/ori / labro aunpliciy teniU ad marghtem undidato; labio levi* 
imprimis antice calloto / 2ian pfx>ductat autiee canali hrevi recurvato. ier^ 
minata^ umhilieala: umbilicocarind rngaid seu lamellosd circwnecriphf 

AH. 21 Mil—Diam. vuy, 22 JtfiL 

Ycry vure. liourbon and Ceylon. 

Woo<l in litH ^'Catalogue of Sholls’* (pi. 18^ fig. 31l») figuren a bUoU 
apparcQtlj belonging, to this si>ocies, under the name of liulUi tapa^ 
Lin., 11*01 u ChiuA. Hanley, however, in hb “ Ipsa Liniioi Ooncliylin’^ 
states that Linnajns’ Sulla rapa is identical with Luniavck's Syrala 
pfipyjacea, a quite different species froni the present one. 

Emarginula papilioiiac6a— N. 8 ., Pi. XVII, Fig. 12. 

. T, ovato elonyata^ euheanicu^ fHoderaio elevala^ tonuiBy alba / upioeeub- 
centrali pottico^ aewainato ac inewoo ; euperfick, coslulis radiantibue 
quindeemk fortioribui, 9ub~tuberculatU ac scrobiculatiCf linein alleris 
uumerosig Ic/tuioribtts^ ruguUUie iHlerposUie omala; JUeura antica 
modaraie inoUa^ eubanyuetaf poslicc efecaia ac ruguhga ; aupcrjicie 
interiori nitida, radiatim leoiter mdcala^ impraaione inusculari qitadri- 
partilai parttbite duabus aniermibus muUo minoribue quam posterihun^ 
omnihua iricnyulaTthuc eonveryentibue^ 

Long. 12^ MH» — Siom, 9 Mil, 

Very raTO,— 3. Prov. Ceyloa. 

There is uo species at all rcsotnbling this haudsoiuo shell; the inter., 
nal iinpressioTi bears a rather striking resemblanca to a butterfly, the 
shell is sufficiently transparent for It to be clearly disceraiblo from 
the exterior. 

Emarginiila oapuloidoa^N? 8., pi. xvii, Fig. le. 

T, parcai rtgulariter ovata^ e^uloideaf ienuk^ pellucidat apicc 
poeticOf arculntim incurvato^ inatrueta; auperJUie coatuXiH per^nnme^oeii 

aculii^ c^quidUiauiihuaf aUtmafUibue notatUy inlerapatiia 

21 
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pro/unde ac rude sof'obiculalis; aperlura nuirginibui valde crenulatis ; 
fUiurd cfntrali^ antica^ anguilc ct moderate ineied; impi^eseione 
palliali poetict rotundata^ propo apioem latcraliier profundc iminuataf 
antice prolongata ac pradaiim latiorif ad iemUnationoin truiicaia^ 

Long, 5^ Mih ^Diam, 4 MU, — Mt, 3 Mil, 

Vejy rare,—S. Proy. Coy Ion. 

Tlie neai'est allied epecics to the aboye, that wo Imow of, is JS, craeei^ 
eoeiaia^ Sow., it is, howevor, amallcr, more elevated, not narrowed 
anteriorly and the Boulptare is somewhat diffci'cnt. 

Sub-omarginula Oldhamiana^N* 8*> Pi* XVII, Fig. 17. 

.T, oblonga, conico-elevaia^ eolida ; apiee acuiOy eulKcntraliy sink- 
trorite incur vale; eupofeie ear^ei*na vireseenii, inparle anteriori 5-6— 
eoiiata : costd inedid mazimaf ad marginem apeHura valde profninentif 
inhis pro/unde canaliculata^ in parte posteriori coitU senis radiantihus 
insiructa^ ormninU plus minueve rugatUt aique eosiulls et sitiU numeros%9 
intetposUiSf versus apicem cbsoletis nctata ; interna albida ; 

impressione palliali inagnOf props margincm anteriorem pro/undo 
insinuata. 

Long. 12 Mil~Dian. 7J MU.—Ah. QMil. 

8 . Prov. Ceylon, Scarce. 

Tlicshellappioacliingueai’est tothe present species is S. l^anhimsisf 
Q. and O., from which it diHcrs by the peculiar sinistral bend of the 
apex, which is likewise more decidedly central by the greater pro* 
daction of tlic anterior rib, forming a far more prouiiuent canal, by the 
great inequality of tlie ladiating riba, &c. 

SolETiunx impresBum—N. s., Pi. XVII, Fig. ii. 

T. late-conica^ dcprcssiuscula^ soUdnla^ rufuld seu radiatim fasco 

strigaid; anfraciibas qnxnis^ depressis^ suturd profunda juncliSf 
epiraUterquatuor seuquinque striisminute granuloeis notata, striis in^ 
crementi obliqxiis sub-dietincte decussatis ; suturis impnsssta earumque 
vxarginihus paulo inerwssatis ae grannlatis; ultimo anfraciuad perU 
pheriavi snb-carinalo^ ad basin conv&co^ prqfundc umbilicato ; u/mhilici 
margins ixxcrassato granulaioque : gnfnulis albidU, medioeriier promk 
nentihvs ; aptriura ohliq^ quadrangulari marginihus smplicibus in» 
structa. 

AU. 8 Mil—Dum, 5^ Mil 

8 . Prov. Ceylon. 
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Though posseasod of no vary dUtinctive characteristics, there is no 
species, I know of, with which the preceding can be confounded. 
Pissurells (?) Scrobiculata— N. 8., Pi. XVII, Fig. 15. 

T. parv<$^ deprciM, fire regularUtr ovalits^ latoralUer props mediutn 
pauluhm angiutoia^ onttce ae posiice rotundaio, albOf fasciis radian^ 
Hbits haud disiinetis fulvcscmtibus notata; supcf;ficic omnina supra 
miniUc scroliculaia^ ae striis radiantibus subobsolelis orttata ;/oram»nc 
late ovaio^ suh-posticOf marline elei/ato cii^cumdale ; marqifie apertura 
attenuatOj ininuie crenulato ; mpeificie interna alha^ 

Long, 9j MU. — Diasn, 5J MU.—Alt 2J Mil. 

Scarce, S. Prov. Cejlon. 

• 

The sculpt arc of tliis interesting shell is very peculiar, the surface 
being covered with rough, diamond'shapod aerobiculations, perhaps 
caused by its being covered hy the mantle of tbo animal, in which 
case, this species will have to ho removed to Maerochisnia. 

Fissurella oanadif6ra*-N. 8 ., PI. XVII, Fig. IS. 

T. ovato-clongatay ant ice anguslata ei ad ierminationem retrorsc 
elcvnia, solidula^ concent rice laviellose rttgala et striis itiaqualUfus 
radiatUibus ornata, rufeseenU pallida^ nonnullis maculis elongaiis 
scuris radiantibas notata; foramins sab-cenCMi^ antics ac poslice 
rotundal^; sap^rficic interna albida ; nvargine aptriunc obtusimculo^ 
fere simpliciy minute creimlaio^ antics insinuate; “^nargine fbraminis 
paulo incrassato^ obiusiusculo. 

Long. 14 MU.-Liam. 7^ MU.—Alt 4J MU. 

• S. Prov. CeyloiL 

Easily distingniahed from any other species of FissurcUaf by the 
carious way in which the shell, at the anterior end is turned up and 
contracted, thus forming interiorly a sort of canal; the black stripes 
in position, also, seem tolerably constant, there being two broad ones 
radiating from the posterior ond of the foramen and the same number, 
but narrower and more indistinct, from the anterior end. 

Macrochisma aoutiformis— N. 8., Pi. XVII, Fig. 14. 

jT. oocUo~clongataf latsralUer cotnprGsUuecula cl pauJo insintsata^ mo^ 
derate eleeata^ solidulay striis radiantihus ac concentricis minutis ornatay 
sordide albida^fasciis nonnullis radiantihus fuscis noiata; foramins longOy 
cxcsutrico fert lei'tiam parlsn^ Jiametrt longitudinalis oecupantif postice 
angustaio i margins apertara obiusiusculoy simplicii marghis forami^ 
nis intus incrassato. 
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Long. 123 Ma.^AU. 2 JUH. 

Baro,—S. Prov. Ceylon. 

Wo know of no other apecies of the gonus with a similarly formed 
foramen; it differs from M. hiantuhy Swains., not only in the above 
respeot, but also in colour and in being laterally more compressed. 

Rocellarifi oordiformis —N. s., Pi. xvii, Fig. 18. 

T. parvOy fiagilu, tongiiudinalUe}' oblonga^ nlbiday antice oltuse 
acuminaidy pofiice produciSy onb-rclunthita ; umltonibus tumeseentibn^, 
paulo prov%inenlibu$y ineurvntU: kintu eordi/ormiy patvOy vixdiniidiain 
par turn ieit^ ocevpante ; dupc^JUie ifnii sultilihfiny antice forlioribu$, 
undique aculU ac can/ef^lis orttalay ei sulca lavi ab umhone utrivAqxi^ 
valvular ohUquo ad marginem vtntrolem niaJtanafn deeurrmUe noiaia. 

Lo>\q. 0^ Mil. — Diam. 3^ Mil. 

S. Prov. Ceylon. In coral. 

The smallness of riza and the pecoliar hoart*Hhapod form of the 
hiatus, easily distinguisb this species from others. 


Ornilhological Notet, on eome birds of Centraly Western (twI 

Soatbern India ; hg Wilmau T. BtAuroBD, F.G.S., O.M.Z.S., (fee. 

[Bead and recowsd Brd March, 16G9.] 

Tiic following are a few’ notes on collections of birds ina<lB 1st, in Kiig- 
phr, Chanda, and on the upper GotUvery; 2nd, at and near KUandalla 
on tho Western Ghats near Bombay; Srd, on the Ntlgiri hills in Sou- 
tbom India. The first alone was large, and was made during tho coM 
and hot seasons of 18C6'67; tho other two during short visits to tiro 
places named. By far the greater portion of the ensuing pages refer 
to the first collection alone. Several of the birds observed and collect¬ 
ed are very rare: one, Salpomis spHonoiusy Franklin, had only been 
previonsly procured by the d(Mriber and by Mr. Hodgson, and no 
specimen of tbe bird was ever seen by Mr, Blyth or by Dr. Jerdon, 
until very recently. Birundo Jluvicdla Jiad not, so far as I am 
aware, ever been found agaifi in Central India, since Dr. Jerdon first 
described it, and Ggomis Tiekelliay Blyth, has equally escaped observa¬ 
tion since first collected by the e Reel lent ornithologist after wltose 
wife it WAS named, while the range of several spccios noted below, was 
not previously known to extend into tbe countries mentioned. 
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I have, in eveiy case, given the number of the specicB in Jerdon's 
>rk, but I hare preferred ioUowiDga somewhat different cLiesification. 
^hough deficient in somo rcapecte, aa for inRtonco in associating 
icola aud JUmoicapa in one instance, and Phylloscoptt^ and Tymn- 
hi another in the same snb-family. Ur. lllyib's ciossiHcation in 
the catalogue of the hiida, belonging to the Hnscuni of the Asiatic So* 
cicty of Bengal, pnblislnxl os long ago os 1849, is, in many respects, 
luoro in accordance with onr present kiiowle^lgo of the affinitias of 
birds, than that adopted in Orny’s and IToi'HfioId's catalogues. The clas* 
al/icutiou, I have followed is, in the main, idciilicul with that of Pnif. 
A. Newton, os employed in the Zoological Record, but I Lave followed 
Jeixlon in classing together the bulbuls and oriole, and have followed 
noithor Jordon nor Newton with regard Ut the Sylviuka. 

In the present notes, I have not attempted to mention all the 
birils mot with. I have merely Dotico<l tlioso concerning which I 
have observed soTno interesting particulars connected with their dis¬ 
tribution, habits, nidilication, &o. The uatm*ul history of the com¬ 
mon Indian species is pretty well known, though thevo is ntill somo- 
thing to be learnetl very often concerning the range of allied forms, 
as for instance amongst the MoCacilla, 

I believe tlio most inteit)stxng part of my observations is, that which 
rclatCB to the relative distribution of some of the migratory birds. It 
has boon for some time known that Eastern and Was torn forms of 
these meet in India in soveral coses, nud in the fallowing pages bouie 
additional instances will be found. 

Order RAPTORES. 

Tribe DiURNi«. 

Family VuLTuninin. 

Sub-family I/eophronin^, 

6 . Neophron Ginginiamis^ Baud. (N. perenopterus, L. 
apud Jerdon). Jordon does not mention the breeding season, wliieh 
varies much. I fonnd a nest with two yoeng ones considerably grown 
an<l probably a month old on April 14tb. The nost was on a cliff at 
the side of the river Warda. Later than this, on May 2Dd, I found 
another nest coutaii\jng a single egg, well iucabated with a fully 
formed chick inside. This was on a tree. 
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The relative rongea of Neojfhron perenopterm mi N. Oinginiantis 
require to be ascortnined. Si)eciuiea8 from Wasteni India bhould be 
eaiefully oxamiued. 

Family Faloonid*. 

Sub-family liih^oiiin/e. 

18 ? TinUUnCUlUS Ccnchiris P Naum. I shot a female 
Kestril on the I'em Oauj^a river, west of Chanda, differing from the 
common apeciea in wxe, being amallor than the male of T. nlaudaritMf 
and having dull yellow legs instead of the usual pale clear yellow. 
The wing luoaKuveK 9.75, tml 0.5, tarstw 1.7 inches. The tail ib much 
more richly ban*cd than in alftttdnrius^ and the bars extend com- 
plotoly across the feat hers. The back ia much browner and less 
rufous. I am ii)cliue<l to think this j^ildy a young T. ccut^hiHSi a 
bird never before recmiled from Central India. It differs, however, in 
having much coarser legs, as coarse as in T. alaudariuSy ami In Iho 
colour being much duller and browner than in tiio spociinous in the 
Indian Musonm. 

8 ab-fuiuily 

29. A q iiilfl fulvescens, Gray*, The most abundant eagle in 
the Nilgpur and Chanda oouiitry. I have lately obtained several 
si>ecimoiis of the nearly allied A, uavioides^ Cuv., from Abyssinia, 
whicJi fully bear out the distiiictrione i>oiutcd out by Mr. Blyth and 
Pr, Jerdon. The bill and legs arc constantly larger in the African 
species. Tbo plumage is vciy similar. 

The only other Eagles of which I obtained specimens in the neigh¬ 
bourhood of Chanda were Spiloi^nU cheela and Pajidion hallcoltte. 

* 

Sub-family Sutconina (t) 

50. Circus cyEUCUS, L. I obtained a iiiie female and a 
young mule of this Kpcoies near Chanda, on the Ist and 13 th of March 
respectively. I do not think there can be any reasonable doubt of 
the identification, as I noted that tho birds agreed with the descrip¬ 
tion of C, Cijarmis at the tin^, and I subsequently compared thorn 
with European specimens in the Museum at Calcutta. This is the 
first instance, I believo in which the occurrence of this bird so far 
south as tho Central Provinces has been noticed, specimens, if seen, 
having not probably been distinguished from C, cinoracous. I see, 
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h<»NV6ver, that Dr. Kin^ baa obtained it from Ooonoi—J. A. S. B.» 1868, 
Part IIj p. 21B. Dr. Jerdon was not aware of its occuiTonce south 
of the Paujub. 

63. Circus melftllOlCUCOS) Omol I certainly did not once 
sec this bird in the Central Provinces, ami I never remember having 
met with it in Western India. It has boon found by Rudde breeding 
on the Auioor, and way vory possibly bo one of those Eastern Asiatic 
species, the range of which only extends partly across Hiudustan, like 
Moiacilla luzon\e)tiu. It is not ineinded in Sykeses Doccan list. 

Sub-family Milvina^ 

MilvUB 8p. I shot near Woon, North West of Chanda, a kito 
considerably exceeding the common Af. Govitkda in sisso, but otherwise 
undistiugnishable. It is a mule, and nieaHuros^closed wing 20 
inches, bill from the gape 1.7, tarsus 2.6, tail 13. The bird is evident* 
ly young, but the inner portions of the {catbors are rich brown; for the 
foatliers of tlio head uii<l neck arc rich brown with <lark centres, not 
wliitisli as usually in a young MUt}U9 Gotiiulay and the abdomen and 
lower tail coverts arepalo rtifoos. 

I obtuiued also near Chanda PemU crUMa ^ud Elnnus -mlmo- 
plentn, both assigned to the subfamily of the kites by Dr. Jerdon, though 
their position is somewhat doubtfnl. Ulytb makes ouch the type of a 
distinct subfamily. 

Tribe NocTunKiB. 

Family Steioid^. 

65. Symi nm ocollatum, De.H8. (S. Lath., spud Jer¬ 

don). This binl appears not to he rare south of N^ptir, iikhabiting 
mangoe topon, I scc'also that Dr. King mentions it in his Gooiia list. 
Owls, and indeed all the larger raptores, requiro to bo watched for, and 
they are not generally obtiuued by any one passing tbrongh a district 
and unacriuaiiitcd with their local hannta, so easily as the Insei/eores, 
Tlio only other owls I obtained in the Central Provinces were tlie 
couiTnon species Urrua jBenffalerui^^ Ketupa CetjlonemU and Allitine 

Order ALTRICES. 

Family PaiTiacinj:. 

148. FalSdOniiS tOrQUfttlUi Bodd. I have lately shot the 
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AfricAH race (P, CHbiculariSy Hatsclquiat) ia Northern AbyBsiuiA. Tho 
only dlstiDction I can detect from the common Indian P, torjuatus 
ie, tiiat tlio fonuev bird hoA a larger bill. 

I tliongbtj I H 2 IW i’* once or twice in tho great fai*eBtd 

Noutb east of Chanda, but I am not eure. It ib certainly ime In 
Central India. 


Onler INSESSORES. 

Suborder Pio£. 

Family Picu)>s. 

160. Pious Hahrattensis, Latham. CbAnda jungles, local. 
The cloaoly allicil race wbioli Mr. Blyth did me the honor to name 
after me, was found, not abundantly, at Tliayet Myo, and again above 
Ava. It probably is pocnliar to the dry country of upper Burma. 

104. p. (Yunglpicus) Hardwickii, Jenlon; not rave ill 
tho Chanda jungles. It usually occqm in small couij^anios of 3 oi* 4, 
hunting about the nppor branches of treoa. My Bpocimens woi*e i-ather 
smaller than the dinienmons given by Br. Jerdon. 

IGO. ChiySOCOlaptOS festlYUB, Bodd. I shot one spoci- 
men near Chanda, the wing measures only 6 inches. 

The only other woodpecker killed in the Control j^royiucCB was the 
very couimou SracJtgj^^emus anrarUttu, 

« Family CircuLiPis. 

199. CUCUlUS caHOmSt L« I killed a male on the 24ih 
April on the Pranhita river north of Sironcha. On the 4th May, 
ncni Sironcha, I shot another, and heard othera galling then and on 
flubsequont days. I did not observe any females, but I had no time 
to look for them. 

212. Coiiystes melanoleucOBi Omel., shot at KliandalU 
on the west era ghats near B(;ml>ay. I obtained a hiid in Abyssinia 
which I cannot distinguish from this species. 

2*22. TacCOniA afflDi8> Blyth. Two or three specimens from 
the neighbourliood of Nigpur agree beat with this race in dimensions, 
bnt one of thorn has rather the colouriug of T. LeschenauUti, Loskou. 
I much doubt if these races should bo disiinguislied. 2\ Sirkee, 
Qiay, ap]>oarB rather more distinct. 
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Family CAPRiuuLGtD^. 

Tho only spocios met with in tlie N^pnr country were O. asialirut 
and O, mondcolus. In tbe great forcate about Sironcha, iu tbe begin¬ 
ning ol May, the noise mmlo towanU morning, just before day-brealc, 
by the nightjars, was iucesHant. The ciy is most singular, and is well 
described by Jordon as resembling that made by a stone bouuding 
over ice and graflnally striking at shorter intervals than at Brat. I ani 
not quite certain which speciofl it was which made tho noise, but I 
snspcct C, wjn/^icoln^^ which appcjire to be more common in those 
forests than any other species. 

Family Cy?sbiu>m. 

100. CypSOluS Abys&inicUSi Kim, of which I obtained 
several spcciuions in Abyssinia, is unquestionably ideutiool with the 
Iinliaii species, and Ekrenbeig*s name is said by Tristram to have 
priority. BlytU, Ibis, II. 889, places O. ahysaiiiicu^f Siren hoi, as a 
synonym of C. aJ/inUf bnt I am iuoliuoil to believe Mr. Tristram is 
right. 

104. D61ldrOCll6li<ik)ll coronate* Tickoll. This fiuo swift 
is far from rare about Chanda, and I can fully coniii*ni Jerdon’s ex¬ 
cellent account of its habits. Though it has a rapid flight, it is not 
by any moans equal in this res^iect to the Alpine swift, much loss to 
tlio Acafi/h^lU group; I almost doubt if it equals CffpseJun apm, In- 
deeil it always apjicared to mo to aflord an easy shot for a Hfpf/t, t 

05. AcauthyliS sylvatioft* TickelL Although I was on the 
loul; out for this rare swift, 1 uavor had the good fortuuo to secure a 
spcciuiou, and I doubt if its range oxtemls to Nagpur or Chanda. I 
once saw a Binall s^vift flying past a hill near Aliiri on tlie Prauhita 
which luuy have been this specios, but it did not come within shot. 

hi the Ibis for 18GG, Vol. IT. p. 78—Mr, Tristram seems to doubt 
Dr. Jerdou's assertion that the flight of Cypnelus melha^ though ele¬ 
gant and rapid, is not nearly so powerful as tliat of the two spine- 
tailed species. says Mr. Tristram '*the s]»ocd of the latter 

must be a considerable impi'ovemont on the groased lightning of 
American imagi nation.’* On ilie latter point I cannot pronounce an 
opinion, as I never saw any greaso<l lightning, but it is equally cer* 
tain that Mv. Tristram irever saw the flight of It is Nome 
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years now since I made their acquaintance in Pegu. I cannot aay to 
which species the birds belonged, for 1 could neyer get a gun to my 
shooldor before they were out of shot, but the impression remaining 
upon my mind is, that their speed exceeded that of C. melha^ which I 
shot in 1867 at Coimbatore, just as the Alpine swift excels the common 
swallow. 


Suborder Passbrbs. 

Family Pittojb. 

345. Pitta BengaldlXfiis. in the forests arotind Chanda and 
on the Pranhita, I did not once see this spocics; near Sironcha I 
seemed to come suddenly into its range, and found it abnadunt there 
and on the Qodavery. One apeeimen which I shot Imd been feeding 
partly on the oommon largo black ant of the ludian jungles, but the 
principal food appeared to hare been termite with a few coUtoptera. 

Family MitiLTpaxaiDS. 

631. Zosterops palpebrosus, Temm. Bure in the Central 
Provinces, I only came across 3 or 4 specimens. Tbo Nilglri race is 
a Utile laiger and appears to bo a little darlcr in colour. I have only 
one specimen to compare, in that the beak is 0.4 in., wing 2.2, tail 1.75, 
tarsus 0.7 in. lu a specimen from Manbhuiu, tho beak is 0.35, 
wing 2.15, tail 1.65, tarsas 0.6. The bill appears a little variable. 
The block lores appear rather more developed in the Nilgiri bird. I 
dorfbt whether it is Irise to propose a distinctive name upon such 
slight differences, as intermediate forms may be found. 

Family NycTABiKiDA. 

234. Arachlieohtlira AsiAticay Lath. I can quite con¬ 
firm Jerdon^s aoconnt of the female of this bird retaining her dull 
colours in the breeding season. 

Family CKRTHtin^. 

246. 8alpOn4B spilonota, Franklin. Ibis, 1867, p. 461, 
aiitl Gould’s birds of Asia, Part XX. 

This Tory rare biid appears also to have been noticed lately by other 
observers and ranges as far as Oude. My specimens were obtained in 
the great forests on tho Pranbita south of Chanda, where I used to see 
the bird nearly every day. 
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The following is a complete description taken from a comparieon of 
freshly killed spec!mone. 

Goloar above brownish black, spotted with white, feathers of the 
crown with a more or less narrow central white stripe, supercilium 
wlute and beneath it a dark stripe passing through each eyo to the 
nape. The sides of the neck chio6y white, with slight dusky marks, 
wliilo Uio back of the neck has only Tory few and small white spots. Two 
central tail feathers dull gi^ey in the centre, edged with alter* 

Bating dusky and white spots, the former larger; onter tail feathers 
dnsky, each with 4 more or loss intermpted white bands and tipped 
with white. Throat white, occasionally with a few dnsky marks, 
remainder of lower plumage mixed white and dusky, darker on the 
sides and lighter on the breast. Beuk blackish above, flush*coloarcd 
below, logs dark liomy inclining to plombeous, irides brown. Sexes 
alike. Measureiuents, taken before skinningLength 6^ to 6}, oxUuit 
0 ^, closed wing 8^ to 34> tail beak at front i to 1, tarsus foot 
1|. The bill in the male is shorter than in the female, in the foniior 
it is generally i inch, in the latter } to 1 inch. 

The birds keep to\be largest trees, running ronnd the stems in all 
directions, and flying with a steady flight, not unlike that of a wood¬ 
pecker, but sw'ifter and more elegant. They have a whistling note. 
They evidently breed abont the end of April, as birds killed at that 
time had the generative organs greatly enlarged, and I constantly saw 
them in pairs. On one ocoauon 1 came upon two pairs together. 1 
found Colcopiera in the stomachs of Uiose 1 examined. 

Family HinuNDiNiDiB. 

84. HiinUldO rufl06p8» Licht. Stephens a^md 

Jerdou). lu November, December and January these birds are in 
small flocks generally, not exceeding 15 to 20, and have a particular 
fancy for perching on telegraph wires, on which all establish them¬ 
selves close together, a few flying off and playing abont, chasiug in¬ 
sects, <kc. I fancy they keep to one spot a^ery much, and do not move 
about greatly. Thoy build in Febmary and March, and perhaps also 
later, always, so far as I have seen, near water, and very frequently on 
the banks of rivers. I found several oesU on the Warda river, near 
Chanda, invariably beneath overbangiDg lodges of rock; 3 eggs ap- 
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pear to bo the regular number. There ie a peculiarity in all the neBts 
I examineil wliich I do not iLinh has been noticed. They all aie 
formed of mnd and eliaporl like a bancer, open abovo. In tltc centre 
of the liottom there in invariably a small hole left. What is the object 
of this ? Gan it be r.Ioaiiliuess ? 

During the breeding scasoii» thtsc hir<ls hunt up and down the 
stream keeping over tlic water or in its inmiediato neighbourhood. 

85. H* erythropygia, Sykes, (ff. dnurica^ L. apud Jor¬ 
don). On February 2Hnl, close to Wdn^ in southeast Berar, I saw an 
immonao flock of those swallows flying about one spot on tlio ground 
and constantly alighting. There w^ts no flight of wingcil ants or 
teiinites to attract them, and they might have been propiiring to 
migrate or resting during migi'ution. I freqaontly met with this 
specicfl near Ndgpdr. 

86 . H* fluvicola* Jenlon. I met with this bird I at, at the 
marble rocks near Jabalpur» 2nil^ on the banks of the Kolar, at 
Saonnir^ a few miles north-west of N%pur, 3rd; close to the village 
of QdgdS; west of Chanda; on the river War<la. 1 gave an account of 
the nests, eggs and habits, in the Ibis for 1867,'Vol. III. p. 402, and 
as this has since bcou copied by Mr. Gould in his Birds of Asia/’ it 
ia scarcely ncceHsary to repeat it. The most curious point is, that tlio 
birds evidently I'oturn to the satuo spot every year to build, and this 
place is invariably beneath an overhanging bank over deep water. 
Mr. Oould ropi-esents them aa breeding against a high cliff. This 
may occasionally happen, but is uonsnul. 

I found in one place on the Pern Gungn a deseiiod colony. Several 
nests had been half built and abandoned. The catiso was evident, the 
place whioli in former yeain had been a deep pool had partially silted 
up, and the nests were accessible, and doubtless no longer seeiue from 
predaceous animals. Nevertheless a pair of Cotylc concolor had bred 
in ouo of the deserted nests, which contained two of their young. 

90. Cotyle (Ptionoprogne) concolor, Sykes. I have 
just mentioned this bird breeding in a deserted nest of Himndo fiuci- 
tola. The shape of the nest waa unmistakable, it was only half 
finished and open above. I obtained the eggs on two or three occa¬ 
sions. They were more oval and mate closely spotted than those of 
Jl.flnvicola and H. 
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The n^tB wore bo precmely Bimilar to those joei described, made hj 
S, rttfirepSf that as they are in exactly the same aituatbn, it is 
possible they might have boon built by that bird, and only occupied 
by the Cotyle. Tlioy had the usual hole at the baso. It would bo 
inteiesting to know if anybody else has observed parasitic niditicution 
in this bird. 

91. Cotyle (Ptionoprogne) rupestris, Scop 

Ou tbo 4tli of Febiiiary I saw two distinct gpecicR of erng martin 
flying obout the 1i>Ity cliffs around a bill near Porssgad, abo\il buH 
sfray between Chaniln and Nigpfir. One was C. concolor^ the other 
conspicuously bnger. The next day I saw the latter again, couHort- 
ing with Jlhviulo enjihropyfftay and succeeded in Bli(x>ting a spool- 
niou which proved to \k 0. myesiris, I oguiu found this bird far 
fronr rave at Kbaudala, Kuril, and the uoighboaiLood butwoou 
Poona an<l Bombay, at the end of October. It is evident, thcroforo, 
that Its range in the peninsula oi India is not coufinod to the higher 
hilk 

Tins sporios abouadn in Abyssinia, and I have Been it as low down 
as about 2000 feet above tlic Hca, much as in India. It always kcciis 
very much to craggy hill sides. 

Family Muscica?id3. 

29S. Leuoocerca leucogaster, Cuv. (L. peclomlis, Jordon). 

I shot this binl near Chanda in forest. It appears in Dr. King's 
Gooua list, while the much more widely distribated L, aureoln^ Vicill., 
(L. alhofi'ontata^ Frankl.) does not. My specimens arc duslcy ou the 
back and rather rufous on the abdomen. 

295. Cryptolopha omereocapilla^ Yioiii., common iu 
every mango tope and grove of lai^e trees about Nagpur. 

297. Alseonaz latirostris, llaOles. Specimens from near 
Cluiuda appear to agree but with this race. It is scarce. I cannot sec 
the smallest difference between the specimens collected by mo and one 
scut from Amoy by Mr. Swiuhoeas cin^t'co-albat Tomin. 

806. Cyornis TickelliSD, Blyth. I obtained 2 specimens of 
this rare bird, one at Sooin between Jabalpur and Nfigpdr, the other 
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near Chamla. The Hrst was a female,*^ but the plumage wae precise* 
}y similar to that o{ the male* 

310. MusciCftpulft flUpdrciliariB, Jerdon. A solitary spoci* 
iBcu wuM shot by the Muaemn Oolicctor who was with me about half 
way between Ndgpiir and Chanda. 

311. ErythrOBtOrilft ECOmAUS^ IIodgRon. I obtained a 
solitary spucituou of this binl also. It has not, 1 belie7e^ before been 
recovilcd from the plains. My Hpccinion, a fetnalo, was killed at Seoni 
on the road from Jabalpilr to N^pdr in a mango tope. It is identical 
with tho type speciujenH received from Mr. Hodgaon in the Indian 
Mu^utn, but it docs not agree well with Jordon's description, the 
back being bluish oiuercons, sides of breast cinereous grey, middle of 
broust, throat, and belly white with a pule rufous tinge. The head 
ati<l neck are dark ashy, forehead rufous close to the bill, wing 
inches, tail 

328. EiythrOSterna parva, Bcclst. Common about Nftg* 
pdr. I did not obtain a single specimen of i?. f^uewra, which is pi'o* 
babJy only /onml in Bengal and OrUsa, like some other migratory birda. 
In K parva tho buff feathers rouud the orbits are peculiarly cuu* 
SpiCQOUS. 

Males shot as early os the en<l of Noveinber had the red breast, so 
that except in birds of the year, 1 doubt if the taalo ever hiis the 
plumage of the female. 

* Family GAUParRsoiDiC. 

268. VolVOOiVOra Sykesii) Strickland. Not rare in some of 
the woods near Sironcha, bnt I saw it nowhere else. The clear 
whistle meutioned by Jei’don is most peculiar. I heard it several 
times in tho beginning of May. 

277. ForicroCOtUS eiythropygiUB, Jerdon. Not very rm*e 
in the open coiiutiy about N^pdr. 

The representation of this bird by P. albijrons^ Jerdon, in Upper 
Bunns, is a parallel casQ. to the replacement of tho Malaeocerci by 
Okailarha^a ^ilarU and of Frmtcolintis vtdgatU and P. pictui by 

* I did not uofortunately myself examine the speoinion, and its sox was 

dotorminod i>y the native stcinner who was with mo, bat as I repeatedly tested 
>iis detorminatiooe, end always found them oorreot, 1 see uu reaeon to doubt its 
acourucy. * 
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I*, Phayrei, Thera are other cases of the representation in Tipper 
Burma alone of Uiudustan species^ not foaod in the intervening conntry. 

Family DicnunmA. 

281. Diorurus CSruleSCenB, L. This bird is not rare 
about Ndgpur, 

Family Laniada. 

257. LaniUB erythrOlLOtUSi Vigors. This bird varies great¬ 
ly in HIM and somewhat in plumage witliio Ute same district, and at 
one tinio I tliought 1 hod two distinct races, but I subsecpioutly shot 
iutermediate forms. In some the black frontal band is as brood os in 
Himalayan spocimens, in othora it is completely wonting. The wing 
varies from 8.4 to 8.7, tail from 4 inches to 6, and tlio amount of 
rufous on the lower back is scarcely tho same in any 2 specimens. 

Family G]IATKRopid.« (Timaliid^o.) 

Subfamily Titnaliin^, 

TJminestiouably Jerdon is correct in raising Ttmalia and its allies 
to tbo rank of a family, bnt I confoHS that I cannot see why the very 
closely allied Drifi>u?icin^ should not be included, as has been douo 
by Blyth. Jerdou's mmn objection,—thour loss social bubits—U not by 
any means a nuivorsal criterion. Mffgalurus palMlrUf for instaucc, is a 
soUtury bird, and so, very often, is Tiinalia pileatOf while I found 
Prinia jracHii in small families just like Malaeocerci an<l a small 
Drpnoica which I shot on the coast of the Red Sea occui*red in pre¬ 
cisely the same manner. I cannot understand why Ciaioojw is 
removed from this family by Newton. 

S97. Dumotis. Iiyp617thr&t Franklin. Shot near Oiiauda 
in bushes beside a river. 

423. Trochaloptergn cachinnans, Jerdon. By some 
mistake, Jerdon has assigned white lores and chin to this bird ; they 
should be black. It is extremely common on the Nilgiri hills. 

428a. T. Fairbanki^n. sp.* Persimile T. Jerdoni, sed capite ««• 
super Jusco, kaud coerulescente cclorii marffine distincio; dorso olivaceOf 
mentOf yufa, coUoy ptUore grUeu^ laUribue eoUi einereUy medii fectovU 

* The author has arranged, at hU own expense, for a coloured drawing 
of this interesting species, to be executed at liomo, and it is to Im hoped that 
the plate can be issued witli the next number of this year's JuuroiU, shuuld 
it not arrive in time for issue with tho prooent number. (‘Ku.'l 
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pfiniiiff //i9r,o ce>iltatisf abdoniiw wbcaudalihusque /errugineU. Statur<9 
ub fUd T. Jcnloni non diwrrpanic. 

UaUfat in vwUibu9 Pulney^ hxdiec meridionalis^ Detexit S. -Pbir- 

Head obovo dark brown, tlio margin of the colour diRtinct and not 
jmssiug into anything else on tho iia|»c, but dUtinctly contrasting 
with tho olivo colouring of the b^k; loros, which are small, and a 
naiTow streak mniiing back from tlio oyo dnsky ; Bupercilia and orbi¬ 
tal feathers white; bnekoliTc, rather lighter towanls tho rump, wings 

aiul tail rather darken Ilciioalh the cliia and throat with tlio sidos of 

« 

the head below tho eyes ruthor pale grey, tho foathors of niiddlo of 
tlie bjcast tlio same but with dark striiK*^ in the centre; sides of tho 
nock ashy, tluN colour jmesing far bock close to the dark brown of tho 
hoa<l; whole abdomen and lower toil coverts fevrngiuous, fliiukid 
and thigh coverts olivaceous. 

Beak dusky, logs dark plnuibcous. Dimensious the same as those 
of T, t7c)v/an/, wing 8.4, tail 3.7, bill at fiout 0.7 inch. 

In Broc. Z. S. for 1807, p.*834, I nicnilojunl niy impromion that the 
grey •breasted Trochalopteron of the Puliicy hills collected by Mr. 
Paiibuuk wjvs distinct from T, Jcrtloni from the Wyuaad. This im* 
2 >ressiou was duo to some slight dilTcrenccH from tho description iu 
Jordon's llirds of Iinlia, oud also to tho a priori probability that two 
birds living on isolated hill ranges would prove distinct, since the 
iatorveiling range of the Nilglris in which neithor aro fouTid, is in¬ 
habited by tho very diHerent 2\ cavhimians. (Jnfortnnatoly the 
specimen of T. Jerdofii whicU formerly existed iu the Asiatic Society’s 
kludcum lias dlsapjioared, and I am niiablo to niukc a direct coinjiari- 
son, but in a drawing which Dr. Jordon rIiowocI mo tho oClior day, 
T, Jcrthnl is represented >vith a distiuet black chin like cachiuwtuit^ 
of which there is not a trace in T. Ifitirbaul'i, Tho other dilTerences 
to which I ulluded arc the head heiug dnsky above instead of bluish, 
and <listiuctly seimrated from the olivaceous back instead of posNing 
into dull ashy ou tho nape; the centre of the breast being paler in the 
Pnlncy speeice, and the rufous colouring of the parts extending to the 
under tail coverts, which, iu T. JerJonij arc olivuecoiis like the flanks. 
Another distinction apitcars bo indicaie<l by the drawing, viz* thal 
in T, Jvrdouif the grey exU^ids much further down the breast, and 
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tho rufoos colonr of tlio abdomen ia paler. In 21 FairhatJei the Utter 
js of the same colonr os in T. CaekinMnt^ but such differences ae those 
might be dne to bod stuffing or iticorreft drawing. No uativo artist» 
however, wonid havepntin a block chin. 

The liobits am doabtloss procisoly^ similar to those of T, Ckichinruini. 
I learn from Mr. Foirbank that the bird abounds on tho Piilncy hills. 
I suspect the Ananinllay and Travancore ranges may yet yield soveral 
intcrcNting novelties when closely searched. They are at present loss 
known tlinn any other part of the Indian peninsnla, and judging from 
the comparatively large number of animalK alresd irJcn own to be pecu¬ 
liar to tlicm and to the Malabar coast, they are we^Veserving of close 
examination. 

485. MalacOCircUS Somervillei, Sykes. Abundant at 
Kbondulla on the top of tho Bbore Ghat, and therefore at tho edge of 
tho Deccan. Further inland it is replaced by M, Malabarlcu$y Jord. 

In the course of 1807,1 shot every species of MaUcocircuB known; 
M, ler^^icolor in Calcutta, M. griseuB at Coiinbatoor, M. MnlabnricHB 
and M. Malacolmi about N^pdr and Glianda, and lit. SomerviV^i 
at Khaiiddla. 


Sub-fanuly Dryvioicift<n. 

S8U. OrthotomilS longicauda» Gtn. I shot a specimen of 
this tailor bird, with a paler grey breast, in Chanda forest. It docs not 
appear to differ from the common form in any other respect, and mayi 
thci*cforo, not improbably bo an individual pccnliarity. 

533. Prlnia Adamsi, Jerd. Mr. Fairbank inforens me that 
ho has procured this species near Ahmcdnnggtir in the Dcccan. 

534. Prinidi soildlis, Sykes. Pern Ganga valley near Chanda. 
I believe it was this race which I killed, it aeciuB a little larger than 
I, Stewartiy but the two forms arc not easy to distinguiKlu This 
species and the next are included in Dr. King's list of Goon a binls. 

536. P. gracilis, Franklin. Forest close to Chanda. I found 
this bird iu small flocks of 5 or 6, Ilke^afacoctrcrt, liuutlng about 
amongst the brauches of trees, and flying consecutively from tree 
to ti'cc, just os the I'estricted Timaliuuo do* I bco Captain Boa van, 
Ibis for 1807, p. 454, bos also noticed tho occurrence of this bird in 
flocks and itB habits. 
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Fftitiilf Biwciiypomd*. 

In llio c]n»«Ki float ion T liavc mainly followed that of Newton, the 
Oriolulte nro cladHc<1 as a diRftnct family, while the biilbnU are asao- 
ciuto<l nitl) iho tme thrashes. As PUyllomis is nnqneat ion ably a 
link between the bulbuls and orioles, while there docs not appear to be 
any e<[nivalent link between them and the thmsheR, I believe that, 
with respeut to the birds of India at*aU ovenU, Dr. Jordon's classihca- 
lion is as sound as it is convenient. 

452. Izos lutdOltlflf Dess. Occasionally scon, and one or two 
specimens obtuiuo<l nbar G}mn<la. 

400. OtOCampSa fuscicaudata, Gould. This mco oxtemU 
northwards along the Western Glints, like many other Malabar fornis, 
and I bhoi it at KUaiulalla. I never saw an Oloeompaa in Central 
India. 

One of tlio forms with yellow lower tail coverts, pciiiaps Iao9 airn* 
thopyijius TI. and Khr., occurs at Lahej near Aden. 

407. lora zaylanica, Gm. I found tins conmion bird near 
Chanda. Between Clianda and Nsgpiir I killed a sjieuiiuon perfectly 
intermeiliAte between L zryltimea and L tyjJiia* 

470. OriolUS KundoOf Sykes. I obtained a nest fram iho 
topmost branches of a banyan on the 20th April, with sonic fragments 
of egg sliclls in it, the e^s had been broken in securing the nest. It 
was a very neat cup-shaped structure, almost cntii-ely fonnod of 
hairy sheep^s wool, but with a snake's cast-skiu interwoven, as is 
so commonly the case in TItainnobia ncHts. 

473. OriolUB CoylOHOHSis, Bon. A specimen of this bird 
was obtained by my friend, Dr. Bulilcr, at Nasik, and I have cpiito re¬ 
cently heard from Mr. Fairbank, that he has shot it u fow miles norih- 
wcRt of Ahmcdnnggur in the Deccan. Like other Malabar forms, it 
doubtless vangofi for a considerable distance to the north wanl along 
the Westom Qhata, and thence occasionally wanders into the Western 
part of the Deccan. 

• 

Family Tubdio/^. 

1 iiiclnile the SaxicoUna and SHlicUhna in tliis family, as some of 
tlio oldoi- writore did and as was done by Mr. Blyth. It appears to 
mo that woodland forms, like Jaathia, cowo very close to Callene 
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Bruohi/piei'yx^ &g. Tlic Ahicm ThamMohga is quite ofl much liko a 
thruKU us a Saxicola^ while on the other hand there is n complete break 
between both the subfaniilica mentioned ami the typical 8ylviad<c. 
If Oi'findala is not a thrush, it dioold be pnt with the Starlings as the 
voiy closely allied Lamprotamii kuaogwtUr of Africa is. 

353. Oreoccates ciiiclorh 3 rnchiis, Vigors, i saw tliis 

bird (or two conscentivo days, 4th and 5th April in high forest about 
20 inilcH south-east of Chaiula, and I sliot one Bi>ccimen. 1 suppose 
all that I siiw were iiugratiug, as I met with none afterwards. Jer- 
don says it fcciU on fruits and berries. The bird shot by me had 
eoUoptfM and laige block anU iu its stomach. 

351. Oeocichla cyanotus, J. and S. This bird is occuh! an¬ 
ally met with in the furosts around Chanda. At IChandalla between 
liombay and Poonoi I shot a speciuian with an olivo green back. h\ 
the Indian Museum 1 find s|)ociiuens of O. citrina siuiilarly 
colouve<l. fTcrdou snys, .the female of epoHolus is loss purely coloured 
than the male, and that of CilriM in olivaccons. The olive green 
colour is certainly not sexual in tlio former and I doubt its being 
BO in the latter. I am inclincfl to think that the olivo coloured birils 
uro young. I did not moot with O. cilrina in tlie Central ProviucoH. 

356. GoOCiChlE imicolory Tickell. 1 shot this epocios also 
at Khaudulla, but did not meet with it in Central India. 

342. MyiopllOIIllS Hor8fi6l<lii, Vigora. Not rare on tho 
crust of the Western Qhats as far north os Bonibay. I shot only one 
specimen, but I saw others at Khauda]la« Mr. Fair bank told me that 
lie had obtained the nest ou the Fnbicy hills oloso bcsiilc a deep poed 
in a stream/just like tho one described by Jcrdoii. 

It is rather surprising that this bird does not occur in Sykes’s list 
which, however, is far fi'om complete. 

S42a. Callene albiventris, Fairbank, Pulney hilU figured in 
P, Z. S. for 1867, p. 882, PL XXXIX. and again by Gould, Birds oI 
Asia, Pt. XX. The egg evidently reeemUeB that of C,/ronlalig dc- 
Bcribed by Blyth from Hodgson’s drawings. Ibis for 1866 II. 373. 

Blyth describes the females of both, Call^na rufivanlru and C, 
frontnlUf os dull coloured. The speelmon of the female of (7. aliiven- 
trU was BO little paler than tho male that I wi^ iucliued to consider 
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tlio dilTcrctice dno morely to tLo state of tLo plnmago. The sex had 
boon OHccrtAllied by Mi*. Fairbauk by diasoction. 

488. SaxiCOla OpisthOlOUO&» Strickland (5. leucuroides^ 
Ciior. Ajmd Jordon.) I shot a siuglc tualc bird close to Nugpuv. It 
hiKH not I bcHeve pi-oTlotiKly been found south of the Nerbudda. Tho 
satiio reiijnrk applies to the next Rjieciea. 

4U2. SaziCOla Etrogularis^ Blyth. or this bird I killed 
U HpccimoTiH, 2 laulofl and a (oiualc within a few miles of Nagpur on 
ojien waste gionud. 

SezIcoIe, sp. I shot a female S^rxicol/^ close to Ndgpiit which I 
couI<t not identify with any known 1 u<Uad s})ocios. It was much less 
rufous than 5. airnynlnrif. I cannot find the s|>ccimcn now» 

479. ThamnobiE ftdicata, L. I found a carious nest made 
by this binl, and iu u singular position, Wa., inside tbo bamboo of n 
dhooly iu the Tcrauda of Captain OlasfunVs houso at Bironclia. Tho 
principal material of which the nest ba<l been composed, was u number 
of short fragments of string, with Uiesc were grass, horse-hair and a 
muko's skin. The nest contnineil 3 eggs as usual. 

fiaxicola mditiia of Kiippcll has very innch the appearance and 
hah its of the Indian Thaumobia, and has precisely tho same trick of 
jerking its tail. 

Family Sylviaujs. 

After Bcparating from this group tho DrymoictM wliich I bclioTO 
should bo placed in the and removing the Saxicolinoi and 

IMictllintc to tho TuixlidfC thci’e still romain the Mofacillino} which 
have even less allinity with the tme Sylvians than the wren warblers 
and stone chats show, and which arc classed separately by most orui- 
tliologihls. Tho Cnlam>herj}inaf Sylviina and PhylloBcopintc form a 
thoroughly natural family, similar both in form and habits. 

515. Acrocephalus brunnescenst Jerd. This prince of 
skill kora is as diflicnlt a bird to secure as any I know of. One when 
badly wounded got away frarn me in a small open bush on tho banks 
of n river, whci^a, so fur as I could see, its only possible plan of dis¬ 
appearing was by diviug amongst the roots. I only obtained one 
spoidmeu iu the Central Fioviuccs, though I frequently heard the 
sharp single call from bushes heside water,—a favorite resort. 
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Tbo spcciuon I obtained, a female, ban the firtjt long pvimnry only 
tV ineb Hliortor tlian the aecoud, otherwiso it agrees pretty well wlili 
Jenlou’a description. It, however, differs from the Guicntta specimens 
in the Aniatic Society’s Mnsciiin, not only in the pro}X)vtionK of the 
wing, bnt also in being much whiter below, and in having a distinctly 
defined whitish eyebrow, with a strong white lino extcmliug to the 
busc of tlie np^>or nmmliblo. The rump too in the Glianda spoci* 
men id distinctly paler than the hack, not so tu those hon Bengal.* 

516. AcrOCCphalUS dumetorum, Blyth. Not very rare 
about Glmuda, in bushes. I also allot it at Kliandalla on the top of the 
Western Ghats. I never suw it uonr water. 

668. PhyliOSCOpuS indicuSf Jordon. I obtained two or 
three spociiucns of this bird, and saw it frequently iu the low scattered 
jungle between K^igpur and Gliando, but not in the forcHts south and 
east of the latter place. It is a must active little bird, clinging to 
steins, aud running np and down them iu all directions like a Siltn* 

The other which I obtained about Niigpdr an<l 

Chuiula yfQIC rama^ Phyllotfcopuf vuudnHititf P, 

1\ lujnhria f mAltcj/uloidca attparcilioitm. Of Sj/himte I sliotN^/vitt 
vrjflu-a aud S. curruca. 

Family Paiiidj?. 

645. Pams cilier6U8, Vicillot. The fliiccitucns of ibiH bird 
which I shot in Ceiilrul India diffeitHl ho mncli fi-oui Jcixluii’s measure¬ 
ments and description that I cunhl not bat believe, tliat they belonged 
to a distiuet species. On coiupaiing tliem, however, with Himalayan 
specimens, I found them porfoetly identical, and theix) was no per¬ 
ceptible difference between them, and Gould's figures in the Birds of 
Asia. It struck me, os this bird is very abuu<laiit on tbo Nilgiris, 
that Jerdou might have taken his ineasurcnicuts from the race occur¬ 
ring thcL'O, which would conse<iuoatly be much larger than the plains 
species, aud on obtaining the Nilgiri form, I found that this was iho 
cose, except that the lengths given for the beak and toi'sQS must bo 
misprints. 

* Other Bpeoimons from the neighbonrhood of Colentta, which I have scon 
since this was written, cxootly rceotnblo that from tho Contral Proviucos, and f 
find that in that ajiccimon, tbo proportions of tho primaries is ono wing ditfor 
slightly from those m the other. 
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Jordon omits to ineution tbo whito niiclial Bpot ond tTio white i>u 
iho outor tail fcttihcrs. The black line below is contiuuonR tlirough- 
cut from the beak to the point of the tail. I append the mcosurc- 
nicnts of the two rocCB. 


Chanda. Nilgiri. 

Whole length, .. Bai*cly 5 inches. Nearly G iiiohca. 

W!u«... 2} 2^' 

Bill at point,..... -J 0,37 

Tareus, . -/j 

Tuil,. 2} 2J 


Tito of the Nilgiri race,however, in Komowliat variable, some 
R)iociutcuH nro nmullor niul Appear to form a jtasaago inlo the pIuiuH 
race, kq I can see no need for proitosiiig a now name, although the 
diffcrouco api>curs <]nito as great ah in the case of l^ratiucola cdjmtia 
uud -P. alrnla. The bill cKpeclully in tbc Nilgiri variety appeal's to 
vary in size. 

CiurrcHft is not voiy rare lu the forests on the Pranliitu and 
around Olmuda, 1 found iiiKecU in their atomuchs. In April the 
bcxos were in paii'H, pluyiug about on tbc treen with a peculiar low 
wltifltling note. Tltey could Hcarccly have Xkvm bmiding, for many 
of llioni, although puiroil, were inouUiiig, but doubtloHS they do breed in 
the [daiiiB. 1 haw theni, still in pait>i, na lute aa the middle of May. 

G48. Machlolophus Jerdoni, li\yi\u 1 shot tlds bird At 

Jubalpdr, and agaiu near Nugpdr, and saw it at rare intervals on the 
Pranhita and Godavciy, everywhere very mre. 

Family Axaudid^. 

I cannot see why the Jl/tt/ac/llina sliould form a distinct family, 
unless the pipitn be excluded, for which there is no good reason. In form, 
]>lumagt' and habits there is less difference between Aloiula and Cbry- 
dfrl/a or AffroffrouM thau between Saxie^a and Fral/ficola, or JiWcft 
and Acripiter. The bill is extremely variable amongst the typical 
A^fnah'd^y vaiyiiig fi*om the fiueh-like form of Pyrrhulaxida to the 
long bill of aniHii ilighi these two forms differ more from 

each other than do the skyloiks and titlarks. The long hind claw of 
limlifhM can scarcely be an adaptive inoilihention, for the species in 
which it iH most developed is less fiimilar in its habits to the laiks 
than other species which Imvc shorter hind claws. 
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591. UotaoiUa personata, Gonid and m. dukhunensis, 

vera Sykes (not of Jovclon). I obtaine<l both tbeso mccB in tlio Ccn* 
tral Provinces, The former I only shot, at and near Nfigpilr, in 
Dcccmbor and January^ the latter both near Nilgpur and aUo near 
Olianda iu Maixh. As I waa then on the look out for apcciinons in 
breeding plumage, and shot those with inost black abont the licad, I 
should not, I tliiuk, have overlooked Af. pcrvniata^ had it CM.^cuvvc<h 
Tbe two are not very diilicalt to disLinguisli even in winter pUiiuago. 

Iu Bombay and at Kliaudalla, in October and Novciubor, I only 
mot witli Jlf. dukhxinenuU. In this i*acc, the black cap iu the male ia 
pcrMiKtent. 

1 am unable to distinguish birda shot in Abyssiniu from M. thikhh 

(hiptnin Beavan's Umballa and Simla MotaciUa UtzoniemU^ Ibis, 
1808, pp. 70, 77, is probably M. jm'Komfa. 

Tlic distribution of these races of Motaeilla is very singular and 
deserves most careful observation. In some coin's the migratory forms 
of Bougal are the same as those of Burma]) and Cbiua, and distinct 
from those of Western and Southern India, as in the two forms of 
lit ythro&li’i'na and probably iu some other instances, but hero is the 
apparent case of a third race intervening, for hitlieiio Molucilla per- 
Homta does not appear to have been detected cither iu Bengal or 
Botiibay, 

602 . Agrodroma campeBtris, L. 

604, A. sordida, Ruppcii. 

1 obtaiued both of these large pipits near Nagpur. Tlic last named 
appeared to bo the commoner, and I frecincatly saw it in stubble fields 
of “ Thdr'* or “ arhar’’ (Oajanus indtois) and similoi* places. 

768« Alauda Ualabarica? Scop. Tliis bird is very im¬ 
perfectly described. I fonnd a crested lark abundant at Khandalla, 
which I at first thought was Qalerida Boyni of Blyth, as the measure¬ 
ments agreed, although the coloration is different from that of G. erta- 
tafa. But I find tho typo of O, Boysii is still in the Asiatic 
Society's collection, and that it has procisely the jdamigo and bill of 
O, cristata. 

On showing the Khandalla lark to Dr. Jerdon, he immediately re- 
coguisod it as tlie bird ho hail identidod with Sonnciat's alonctU 
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hnppiie ih /rf ciM^'dc ItMulMr {A. Mahhanea of Scopoli). On tnrning 
lo Sonuornfc'fi Voyage*, pi. Ill (not 113 as quoted in Jordon’s Birds of 
IntVui) I find llic chief pccnliarity of tlic lark there figui'cJ, i3 the very 
broad pnic edges to all the feathers, and in tho accompanying dcscrip* 
liuu, it IN Hinted that the crest is tix^pod white, and tlio feathers of the 
))Ac1c and wing coverts arc broadly tipped with nifons. I cannot find 
a copy of aco[»oir8 work : Latham merely copied from Souncrafc, oven 
tniiiHlatihg cint] pouccs, hV/ncs by 5^ inches which, considering 

that the French is not the Knglish inch, is of course uot quite 
Acenvute. 

Now the Khnndalla bii-d has nciilier white tips to tho cvest FoatherH 
nor bi'oad nitouK edges on tho imek aud wing coverts. In sixo, bill 
and colouring it closely I'cscmblcs ywfyiJtr, tho principal differences 
being that it lias a pointed oroctilc crest on tlie top of tho head as in 
Ooh‘rf(h{i and that it has pi'ceiwly the proportiouK of tho wing primaries 
of that genus. Tlic plnmagc above in scarcely distinguishable from 
that of fftihftUoy below the breast spots are larger and more nnnior^ 
ous and tho abdomen is paler. Junlou aays Aftnula Mn/ahanr/i is 
sotuewlud smalhu* than A, ijnhjxihy and the gcucinl tone of col our mg 
much more rufous. Now the Kliandalla bini in, if anything, leas 
riitoUH, certainly Ioah so than tho Nilgiri race of A. gnlgnla. 

Again Mr. Blyth in his coiumoiiCary on Dr. Jenlon’s birds of India 
iu the Ibis for 1807 says th.it AlantUt cd'Hoox of Swinhoo is noann* to 
A» Alidalmrica than to A, There is a spccitncn of A. z<vlio&xi 

in the Indian Miiscam s^mt, I beliove, by Mr. Swinhoo himself, and 
whilst it so clearly rcseiiiblcM A, that I am unable to ap^n'o- 

oiatc tho difference, It is not in tho least like the Khauihilla lark. 

Tho very imxjorfcct Kpccimcn in thn Indian Mnsoinn, labelled A. Ma~ 
hilftrica by Mr. Blyth and pi'eseutcil by Dr. Jordon, is in so bad con¬ 
dition that I can only say, it is not the KlmDdaUa bitd. It may be 
A. ffulgtda^ tho Nilgiri variety. 

J have in one or two cases shewn that Malabar birds range nortli 
along the Western Ghats, soMiat it is by no means improbable that this 
lavk also iuhohits Mnla1i.^r. If wo suppose, which is probable, that 
8onucrat*s figure is simply a caricature, as tho adjoining print on tho 
Hame page ol grioca most certainly is, and that tho de- 

m^rix^tiou woH taken fi’om tho picture, onduot from the bird, (the only 
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difSciilty concerning which is the mcaBQremcntSj) it appears highly 
probable that I)r. Jordon was perfectly right, and that tliis bird U really 
tlic Malabar lark. I think this is a more satisfactory view than to 
propose a new name for the Khaudalla bird on the chance of its being 
distinct, thongh I fear the latter is the asaa! practico with sottio oriii- 
thologists. I grant that Soimerat*s figorc rebemblea Spkalaitiia deva 
and the NUgiri variety of Alattda gnhftda quite as much as it does the 
piescut species, but until it has boon clearly proved which of the three 
is the comtaon crested lark of Malabar, it is best nob to alter tUo 
existing nomenclature on the chance of its being wrong. I according* 
ly give a description of the Khandalla bird, which may stand as 
A. Maiabavim^ nntil it is proved that tliat bird ia a distinct spocios. 

Top of head with lengthonod pointed crest very dark brown, the 
feathers very narrowly edged but not tipped with fulvous. Sides of 
lioad and buck of nock mneh lighter in colour than the cap, rather palo 
fulvons snpcreilinm, lores rather darker, and ear coverts also. Back 
and skies of neck rnfoscont fulvous with rather broad median dusky 
streaks, and the feathers not broader near the base than to^vards the 
point. Bock and wing coverts deep brown with very narrow greyish 
edgings, some of the greater coverts more broadly margined. Quills 
dusky brown, priniaiies and Becondaries rufous on the inner edgo and 
more narrowly oxtcrnally, under wing coverts also rufous. Tall 
middle feathers dusky with pale margins, the romoinder deep blackish 
brown, all narrowly tipped fulvous, the outermost but one with a broad 
fulvous Tuargin and tlie outermost almost entirely fulvous. Beneath, 
chin and upper throat dirty white, breast polo fulvous with broadisb 
dusky streaks forming the centre of each feather, a dark patch on each 
side of the neck just where the streaks begin; abdomen and under tail 
coverts fulvescent. 

Length (taken in the flesh) 6 ^ inches, wing 8 f, tail 2, tarsus 
bill at front hind toe 0.3, claw 0.4. In other specimens the wing 
is only 8 ^ to 3 

705. Spizftlaudft d.6V8^ Sykes. Tfiis bird must be rare about 
N&gpdr an<l Oliauda, for I only onco obtained a specimen which was 
shot near Edlab&d, west of Chanda. 

750. Mirafrft vythroptora) Jerdon. I met with this 

bird not uufreqneatly lu low jungle and on the skirts of the forest 

24 
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conntiy ncav Chnntla. Jcidon’s dcBcription of itb habits, as usual, is 
cxcellont. 

757. SI» Ca<lltlll&n8, Jordon. I only came upon this bird 
onco in a wild tract of gross witli scattered bushes, about 50 miles 
wnst of Chanda. Over a auioll tract of country extending for a few 
miles along the road it abounded, but no whoiu else. I did not 
observe any other Hii'frjra besides these two. 

7 58. Ammoinan es pbcenicura, F raukUn. E x tromely 

. 

ubnudant in the open country about Nagpfir and Chando. I have occa¬ 
sionally seen it perch. 

Family PtocBina. 

Dr. Jordon refers to the occurrence of Plocmf^ hypoxanihm at Ran¬ 
goon and Thayet Myo. I also shot it at Mandclny (Ava). 

765. £j8tr6ldd formosa, Lath. 1 met with this rathoi* soarcu 
bird in the (liandu foimt and again on the Pranhita near Ahivi, always 
in or near forest. 

The only other EnimltUiuB collected in Central India wore the com- 
mon E. amomlavOj Munia undulaUt and Jf. Malabarka. 

Family PniNOiixin.sc. 

716. EnxbOriza Huttoni, Blyth. I obtained this bird both 
at Chanda and Niigpur, and Mr. Vairbank informs me that it is coui- 
Tuon on rocky hill sides near Alimalnn^^r. It is highly probable 
that it has been mistaken for E. horfn/dHa, 

Dr. Jerdon, Birds of India, p. 880, mentions my having shot 
riza ruUla^ Pallas, in Upper Burma. This is a mistake. I sliot the 
only specimen obtained in Fogn at the base of the Arracan hills, west 
of Henzada. 

721. Euspiza melanocepliala, Om. i found this bird 

much less common about Nagptir than the next species. Jerdon does 
not describe tlie female. It has the head above including tlie ear- 
eoverts and bock brownisli grey with dark mesial streaks to the fea- 
thers, very faint on the he|d; mmp grey, mixed with yellow, wing- 
coverts, quills and tail feathers dusky, edged with fawn colour, tlio 
toi tiaries and greater coverts very broaiUy so; chin, throat and breast 
pMe fawn colour, abdoinon yellowish white, ^der t(ul coverts bright 
yellow. Bill homy, paler bencaUi, feet brown. 
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722. GuspizalutdOlE^Sparrman. Very common About Nftg- 
j}Av, less so further eoutli. Tfio female is dull coloured, Hire that of 
Vielanocc^ihala, 

711- Passer (Gymnoris) flavicoUis, Franklin About 

small villages in tbe jungle this species veiy often entirely replaces the 
comiuon sparrow, but it is also found in the wildest jungles far from 
Any hnniati liabitation. I entirely fail to soe any good groumls for 
its separation as a distinct genus from J^a»$er, 

Family Cokvids. 

600. CorvUS CUlminatUS, Sykes- This bird is said fro- 
Qucutly to point out whero tigers nud leopards ui'e lying by perching 
on tha ti'ces over thou, and cawing. 1 liuvo never soon an iiistanoe 

f 

inysolf, except when the tiger has kille<l an animal, and the crows uro 
attracted by the carrion. The birds are, however, very watchful and 
often perch above men ; and I have been annoyed by tboin when trying 
to shoot birds,, so they may very ]>os8ibly follow tigers at times, 
somewhat as tlio monkeys do. 

Ortlei GEMITOllES. 

V 

Family TitBaoKiuiE. 

772. Crocopus pho 0 iiicopteru 8 » Lath. 

771$. C« chlorigastert Biyth. 

Birds shot at Nogpdr were jicrfcctly intermediate between these 
two vacea; one bus the grecu fai*ufacad aud tlie green of the tail of 
C, pfnemcopUruSf another the grouu forehead only and both have the 
yellowinli green belly of chlorigojttor. There are also intermediato 
foiiiis, killed by Captain Beavan in Manhhdm, in the Indian Museum. 
Birds procured at Chanda were pure ehlori^aaler, 

I «aiii inclined to look upon Dr. Jenlon as right in considering all 
these intcrme<liate foiuns os fertile hybrids ] they are always found 
where the two races meet, aud where the two differ so little as in tlie 
green pigeons, the rollers and Kallij pheasants, they doubtless breed 
together freely. * 

I found the uest and two very yonng biids of Crocopus chlorifjasler 
near Sironclm on May 11th. The nest was oxooodingly small, a little 
platform, of sticks very loosely put together on the brAucli of a per* 
fectly bare tree. 



188 


Ornilkol*yi€fU Notes, ehiffiy on tome birdt [No. 8, 

780. Carpophaga sylvatica* Ticfccll. I am obliged to din- 
sent from ]>r. Junluii^A aoconnt of tlie distribution of this bird. He 
inlialj Uh the whole of India in forest conn trios. Now this is 
constantly aAftcrte<l of Malay forms, and I atn persnaded that in many 
cases it is A mistake. I have beon all through the immonso forests of 
the lower Ncrbud<U and Taptco valleys, an<l I never saw an imperial 
pigeon in thorn, nor did I over meet with the bird near Chanda. I 
firMt cainc upon it near Sironoha and Lhcnco it occun*ed down the 
Ooduvory, and I have shot it in Orissa. My belief is, that its range is 
rigidly rostrioted to tho great forest country inhabited by Gallut 
Jh't'nffincM and Succrofui DuMticelu', and that it does not occur in the 
woods of Ocntinl"* or Western India. TIum makes it thu 11101*0 probable 
that Mr. Jilyth's 0. pusilla is a really distinct race, confinec] to Malabar, 
or perhaps like other Malabar forms ranging noithwardn along the 
WoHtorn Ohuts. It tuay also occur on tho hill plutoaiis about Salem 
and Trichiiiopoly. In tho sumo manner 1 liave scarcely a doubt hut 
that Jordon's 0. cuprea will prove, when' compared, distinct from 
insifftiiH, Hodgson. 

1 also nevor yet saw an Otuwirfron nor a C/iolcojihftpH in the 
country wtmt of Nagpur, or in the Nerbudda valley. I much regret 
now that I djd not collect birds in tho Nurbmhla and Taptoe 
vullcya, os 1 might have noted sevenU iuUrcsting points regal'd! ng tlioir 
distribution. 

Order BASORES. 

Family Ptbroolidjr. 

808. PterOClCS fasOlRtUS, ScopoU. I can c(>uGi*m Dr. Jor¬ 
don's ancon lit of the crepnsen I ar habits of this bii'd. For two or throe 
years I noticed occasionally, when camped bcsido streams in jungle, 
Unit some bird frequently flew along the cooise of the stream with a 
moKt peculiar tri-syllabio cry, after dark in tho evening, or before it was 
light ill tho morning. At last I caught sight of tho bii d oue morning, 
and recognised it by its flight as u l^ivrtycle^, and as Pt, onuftut is 
never found in forest, it ixinat have been The closely 

allied Pf. X/c/ife^Mfcmioccnrs iu immense numbers neAr tho Abyssinian 
coast, and this also flies to water in tho dusk of the tnorniug and even- 

* Wlum Joi'don speaks of tins bird's brooding in Ceutiifcl India, 1 believe ho 
nifniiid HostA, net Kug|iur, and slill losi« UAlwiw 
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ing, not ID the day, as other sand-gronse invariably do» though I did 
not notice it as early in the moroing, as I did P(. fasciafus, ^ 

1 occiifiionaliy met with Pt./aeciatae about Ndgpur and Chaiida, but 
it is much less common there than in Gazerat. 

802. FtOrOClOS 0XUStU8) Toinm. I obtained tlio oggs dose 
to Nugpilr on December 27tli, and again not far from Woon, nortli- 
we^t of Ghauda on February 2l6t, 3 in each case. Jevdon fciuys the 
central rectriccs in the female are not elongated. It diould be, are 
less elongated than in the mulo. The whole description of Uio feiimlo 
must have boon taken from some other bini by mistake. Tlio abdo¬ 
men is qnito differont from ilmt in the male being closely barred, the 
chin and tliroat arc orange buff, breast iKabdline with black Hputs, an 
iui])erfect blackish gorget, thou a krooil unspotUnl sx^aoo, and then the 
cloBoIy barred nbdoiucu. 

Family Piiabianti>4I!. 

803. Pavo cristatUS, L. The train is rarely full grown 
before April. Poacouks not unfre([ncntly shew tlio prcscuco of a tiger 
by flying up one after tlio other from a {>articiilar spot in ilio Jnngle. 
In tlio hot pail of the day, both auimalH resort greatly to the tliickctB 
ofjhov) or ** bastard cypress*’ (2'aMaria indica) in the beds of rivei'S. 

812. Gallus ferrugineus, Gm. 

813. o. Sonneratii, Tcnnm. 

For the relative distribution of theso birds see J. A. S. B for 1867, 
Vol. XXXVI. p. 199. 

Family TsTRAOirro^i. 

814. Galloperdiz spadicea, Om. 

Coenmou in the Taptoe and Lower Nerbudda vuIloyB, and in tlio 
jungles around Ghota Oodipiir* 

815. G. lunulosa, Valenc. 

I have shot this bird & little west of Nagpdr near Ellichpiir, but I 
never noticed it further west. 

Prccinely on the same grounds as Jerdon, vtz. Geographical diKtri- 
bution, 1 come to exactly the I'eversc conclusion, viz. that Oalloiierdis 
ie a form with African affinities allicil to but it ^uld take 

too loug to give all my reasons hero. 

818. Francolinus vulgaris* Steph. 
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819. P, piotUS, Jard. anil Selby. 

For relative goographtcal diglribation^ see J. A. S. B. for 1867, 
p. 200. I have amce bcou assured by Captain St. John, that he has 
Hliot F. vulf/ftrh close to Khanilalla. I cannot help thinking he must 
ho luiftlakou, though I believe ho knows the two forms well. 

In the Transactions of the Literary Society of Bombay, Vo1.II,p.2lG, 
Ca 2 )tam McMuvdo asserts that there is a third partridge inlmbitiug the 
Wag 11 r (liAtnct of Cntch, distinct from both the painted and black par- 
triilgcB, but resembling the fonner. What can tliis be? Dr. Adams 
sayn the biixl in the IuIIk below Kaslitnir, differH from that in the plains. 
Lieutonunt St. John assures uio, that the Persian block partridgo 
differs ivom the Indian. Aw the two species confused under F. vnU 

828. PerdiCUla erytlirorhyiicha, Sykes. This bird has 
tlio habits of a Ventlou^n and not of a quail. Its range is wider 
tlian statod by Jenlon, I shot it to my surprise in bigh jungle between 
Ohauda and Hironcha. I also obtuiuod it at Kbandulla close to Col. 
8 yko 8 *R Icculily. 

Family TunNidin^. 

I only shot ouo species near Ohonda and Ndgpdr, ISimix taigoor, 
Sykes. 

Order GBALLATORES. 

Family G]iAnAnRiii>.n. 

841. Rhinoptilus bitorquatU8» Jerdon. I mentioned 
my having seen this bird neat Siroucha in the Ibis for 1867, p. 462. 
I did not obtain a s(>ccimcii. The locality was in very wild open 
forest jungle about IS miles oast of Siroucha. 

852. ChettUSia gregaria, Pullos. 1 killed a specimen about 
49 miles south of Nagpiir. 1 also saw this bird, or another species of 
Cliethtaid^ near Niigpur. 

859. (Edicnemus crepitans, Tomm. I have seen this 
bird in considerable nnuibcrs in Upi)er Burma, near l^agan. Jenlon 
does not mention its occurrenco cast of the Bay of Bengal. I think 
there must bo a Borniese Ki>eeimon in the British Muaeuiu fi'om niy 
collections, but I am not sure. It probably does not occur iu Lower 
Pogu, iu Arracan, or iu the Malay peninsola. 
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Family Scolapagiba. 

870. OalliuagO stdnur^ Tcmm. I have ncTcr met with this 
bird in WestetB or Central India, tbongli for two or three years I 
examined every bird I shot, and I doubt if it occurs there. It is not in 
Sykes’s list nor ia that of Dr. King. Dcavan, Ibis 1808, noticed the 
early aiTival of the snipe in Burma which I can confirm fixim my own 
knowledge. At Poona it never appears before the middle of October, 
and then the birds ai*e all O. Bcolapaeiaa so far as I know. I believe 
it will be found that the birds are almost os late on the Wcsteni 
coast about Bombay, at all events sportamou do not go out to slioot 
tliom before October, and gouorally not before November, whilst 
around Calcutta very fairaport may be had in September. Tius is 
strongly iu favour of 0- $ienura not occnning in Western India, for 
it certainly is the earliest to arrive in any numbers in Bengal. About 
Calcutta, 0. sUnura sooma to disappear in Docoiubcr and January, 
doubtless migrating further to the south-east: 1 have lately in those 
months examined bags of 30 to 50 binls, withont finding one spcci* 
men. It abounds again, 1 believe, iu February and March. 

Family IIallii).£. 

FodiCE p 6 r 80 n&ta^ Gray. I suspect I saw this bird on the 
river at Beypdr. It is likely enough that iliis Malay fonn miglii 
occur in Slalabar, and unless this were the bii-d, I cannot conceive 
what it couid have been. It swam and looked something like a grebe, 
but flew away when approached. It was certainly noitber grebe nor 
duck, and 1 suspect it was a J*odica, 
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Deiicripfof tv )0 uc%v $pceiety h^onginy to the gmiei'a Vakanum, and 
FfiHANioiiiiu^ rciipectiv^y^from near Agra; by A. C. L. CAiiLLKYtM, 
E^q., Curatort SMell Museum at Agra, 

[BtfooiveU 23ud Fobroaryj read Srd MaroU^ 1869.] 


ft v/a*.S A U RT A. 

Mniilg.—YAUAmDJR, 

Oenm.—yAnAUVS. 

Sj*eeies.~T, omatUS, Varllegk* (vitle p. 106). 

Jlubiiat, —Neighbmivl)00(1 of Sikaiulra^ near Agra. 

Specific cAffracier,—Ventral bbicUU, from guiar fold to loin, in 110 
transverse sorioB. Total longtli of apocituan, 20^ iucIiOB. Length of 
body alone, from cud of snout to root of tail, 14^ iuehoB. Length of 
Ull lOu iaclics. Length of head, from cad of anont to imt>o, 2 inchea. 
llremUh of head above, from oar to oar, 2 iuchoB. Ciix^utiiforunco of 
body, at thifkoKt part, inches. Length of fore log 3i inches. 
Length of middle too with elaw jth of an inch. Length of hind log 
4 iuchoa. Length of second pontcrior too with claw, (which is the 
longosi,) 1 inch. Tiie body of this apccimen is longer, iu proportion, 
than in either V. draewna or r. Inmtus. 

J)vscnpfio74, —Scales of tlio greater portion of iho hack oval and 
slightly, or obtusely, keeled. Scales on the rear of the nock round, vojy 
prominent—almost tubercular, pretty sharply keeled, and raisoil, in 
thclv couiros, ahnost to a poiut. Scales of back between the shoulders, 
also protty sharply keeled. The small shields of the abdomen and 
under side of tail, arc of an oblong oval shape, with a slightly 
raised, gently rounded, boss, or convexity, in the ceuti-e of each, 
surrounded by a narrow depressed border. These convexities are 

« 

* Mr. Ourlloylo Bu^(«t8thai a new genonc oame bointroducod for tho laitd. 
Kar^iui with a round tail. Tltcno linvo boon airoad; oalliHl by Fitzingor Psatnnto- 
but itio diatinctiooB, ns Ukewiae those poioUxl out in soiao other forms 
of VarfKit, have not bcou by otUor naturalisie cotiaulurod aufficiont to jnaiify a 
genorjo soparatiun. A thot'ou^H review of all tho viu'iooB species from Uitfereiit 
parts of tho world would, no doubt, be very dooirable, for Ilia at preaoiit difficult 
to accept several of the numorons guneric namoa aui^g^tod, becunse they are 
giMioi'iiUy adapted to certain type epocioa only, and a disurimination between 
wlmt ia to bo callud a vtuiaitou of a gonna, or a secUoa, or aeub^acDus &o. is by 
no inoans easy. It seems rattier certain iliat tlieso limits vary in differout 
s]umiea, nnd that tlioy have to bo del-oi’mincd iu oooh instance aooordiug to the 
oharaotert of the gioup of oainialt to whicb they rofor. (Ko.J 
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eagily depresBed b; forcei so as to form Httlo shsllow hollows 
iasteacl; but the narrow bordor, sarroandtn^ each of thern^ still re¬ 
mains marked and anmisU^ble. Small shields of the bi'oost and 
throat hexagonal, also with a central convexity and narrow depressed 
border. Shields of under side of hind legs, petitngonal, in other 
respects similar to the last. Shields of ntider side of fore legs the 
same, but mncli smaller than the sentes of the nnder sides of the 
hind logs. 

Anterior frontal scales of head slightly keeled, transversely. Pos¬ 
terior frontal scales larger, but not keeled. Vertical scales,—a amull 
circle of eight scales, with one in the middle of the 011x19,—in the centre 
of the voilox. Superciliary scales small and granular. 

Scales in centre of chiu long-sUa{>ed, bat very small and granular, 
and arranged in regular longitudinal series, anteriorly converging. 

There is a slight shallow, longitudinal groove in the centre of tho 
upper surface of tho snont,—which mesial, supra-rostral groove, though 
cotnmon to and peculiarly characteristic of all tho Varani^ is not 
nolicod at all by Gunther, in any of his descriptions, although it ap-* 
peal’s plainly enough in his plate showing au upper view of the hooils 
of r. draewnaf F*. funa/wand V, nebulome. 

Tiie nostrils, in the present species, form nn elongated, curved, and 
rather narrow slit, situated, on either side, about | of an inch in front 
of the eyes, and a little over | an inch from the end of the snout; or 
much nearer to the eye, than to the end of the snout. 

Tho eyes are situated further forward, or nearer to t)ie snout, than 
in either F. InnatM, or F. dracana. 

The ears are sitnated about } of au inch behind the eye. 

Chiorafion and markin^e, —Those are very peculiar, and the colours 
very bright and boautifnl, when the animal is alive, or only recently 
dead ; but tho bright colonrs fade away very much, after the skin is 
staffed and dried,—a change which gradually took place in tlie stuffed 
skin of the present specimen, little remaiuiiig bat the black markings, 
tbe original yellow ground colour much faded, and some slight traces 
of tho formerly existing orange tints, which (ont meembh of conspicu¬ 
ous hues, gave the animal quite a gaudy appearance, wlioti it came 
first into my possession, quite fresh, or, indeed, then still half nlive. 

25 
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TlkO upper surfftco of tho AQont ig marked with some Llack dashes. 
Vertex and occiput of head black. Another line runs from below 
the eye to tho car. Another black line, or stripe runs from behind 
each cyOi on oithor Hido, to a point above the ear, and then continues 
hack words, on each side of tho nape, to the mid<lle of tlic back of tho 
neck, where it«tops. These two lines, or stripes, thus converge, and 
nearly meet on tho back of tho neck. Tho ground colour on cither 
side of the black stripe which rnns from behind tho cyo is of a bright 
gamboge yullow, forming two longitudinal bands of yellow behind tho 
oyc, with the black stripe in the uihlst. A black stripe also runs, on 
either side, from tho back of the car to a point between tho sliouldors, 
where these two lines unite, forming an acute angfo of wliioh tlie apex 
is directed posteriorly. A single black strijie runs from the centre of 
tho occiput backwards, to the centre of tbc angle formed by junction 
of tho two black stripes which run from the ear to a point between 
tho shoulders, and unites with tbeso lines there, dividing the receding 
angle in tho midst. Bndimonta of smaller black lines, converging 
•towards the same point, and pale inky, or ashy-black, shailings, appear 
between the larger converging stripes. Fiom the apex of this pos¬ 
teriorly directed angle of black, between the shoulders, a norrow lon¬ 
gitudinal black stripe runs backwards along tho centre of tho back, to 
near the root of the tail^bnt not quite reaching it,—tapering o? 
more and more finely in a posterior direction, until it disappears 
above the lumbar region. Ground colour of tho back of the neck, 
between the block stripes, a bright orange, when the animal is living, 
or but recently killed, (fading after tbe skin is stuffed). Tlie aides of 
the nock and shoulders gamboge yellow, and marked with several 
round, blackish oahy coloured blotches, or occ//f,—two on the shoulders 
being tho most conspicuous. Sides of body, and sides of back, marked 
with round gamboge yellow spots, or blotches, with ashy coloured 
cluuditigs between them. General ground colour of b«^ck, pale 
grccniub ashy, mixed with bright yellow. No ringa, or tuarica, on tho* 
under side of tlie throat/ which is of a dirty white colour. Belly 
white. 

Tail round, with not the sUghtost sign of any longitudinal ridge, 
keel, or urcHt,— and more (bin and tapering than in either V, draccena 
or V* lunalm. 
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Legs short \ toes rather sleudcr, aad 6horter» in proportion, tluu 
tliose of T. lunaUi9. 

Hoad muoh flattenod, or depressed.* 

Teeth 10 in upper, aui 10 in lower jaw, short, conical, and slightly 
recurved. 

Tins is atmo dry-land Yatunm: the onl/ two individuals of this 
species which I have seen, having been found in the most dry, and 
dusty places possible, far removed from water; and both were found 
in the neighbourhood of Sikandra, not far from the high rood from 
Agra to that place. 

I wouM hero take the opportnnity of observing, with regard to 
Yi^'anun dracasm^ and F. that I cannot imagine why diiti- 

ther hue called them ** Water Lizaixls,” as they have nothing to do 
with water, and are always found in the dricsi places t 

I would also remark tiuit Voronov Jiatwicetut has nothing in 
common with the above bimjcics, and should, I think, form the 
type of a separate genus, or sub^genus, os a link between tlie 
true land Varanii and the n»fdro»$aHn. For, hpiug a decidedly 
aquatic species, faranmjlavescent has a strong and deep longitudiual 
ridge or crest,*’on the npper side of tho tail, almost like that 
of a ir^di* 0 ‘ 8 auru 8 . The head also is higher and more triangular 
than that of tho true land Yarani; and the scales of the body uro 
largoi*, and so strongly ami sharply kooled and pointed, as to form a 
most marked distinction. The dentition also is different. 

And FI besides, lus not the central—supra-rostrui 

graovo,*’ >vhich I before mentioned as diatiuguishing the true dry¬ 
land Fa/vm/. Both YuraHtts dtHicofna and F. luMtm ai^e very com¬ 
mon about Agra; 1 have, therefore, hwl full opportunity of comparing 
my new Varaaus with nnnieroas specimeos of those two common 
species. F. ncbnlosM is not found here. 

1 think Qiiuthor is mistaken in ascribing only ninety” transverse 
series of scutesj from tho gulor fold to the Join, to F dractonu ; for 
all the specimens of that species which I have obtained here, have uot 

* Tbe pliotograph from wbiob tbs sketoli on p. 19G is tokoa shews the tuaad 
to be remarkably brood and tbe sjtout sbori, wbai principally disttogoisbos this 
speoios when ooDipai*od with F. iMoitu, and other kaown indiau fonna Ua« 
fortunetoly tho photograpli is not clear and is was impossiblo to give much 
more iUau a eorrwt oatliae of tho head. (Kn.) 
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less thau irm^yone Aericii I While in a specimen of Var<mii9 

flavesain$^ in my posHCKsion, ou tlie other baud, I find only 67 trans- 
verse sorioB (at moj/t) izuiteail of 70/’ os given by Gunther ! I find, 
also, that F. lumtus more commonly, \<^ than fierier; 

or, generally, about 103. Tho longest speeimen of Faranui lunaUta 
ju my possession, lueosiiroft 2 feet, 9 inches^ and Die longest specimen 
of F» tlracf^na^ 3 feet 6 inclics. 

It ap|)ear8 to be a law of nature, that the more terrestrial any 
spocios of FaramtM is, the greater in number, and the stnallor in size, 
are the t runs verso series of scutas, on the under side of the body; and 
the more aquatic any species of Faimuo is, the lesser iu nmuber and 
larger in suse those scries of scutes are. 
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Fyt I f runwuJ «-"« feryvuoid-^fi la" 

Oj'Jer—OPUIDIA. 

COLUBRINl INNOCUJ. 
l-’Anu/y,—HOSIALOPSID^. 

FE1UN1011>ES (G«» IFoo.) 

Specks.—V. JamnfiBtica, Carlleyh. 

Uahkta.—'SA'fQT Jamua, near Agra. 

^a«c t)f cap/urc.—Marcb, 1868. 

Spreijic chwaoter .—Scales in 29 series. Entire leugtli of snake, fion 
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snout to end of tail, 2 feet, 1 inch. Lengtli of tail 3^ inches. Circum^ 
feronce of body, at thickost part, 2} inches. Length of Lend, ftoin 
end of snout to nape, |Ui of an inch. Greatest breadth of head across, 
fth of an inch. 

DeKription^^—HcAj thick, for the eise of the auakc. Head thick, 
broad, somewhat C^ci’i>erine in appearance, and distinct from the nock. 
Tail slrort, vathor quickly but evenly tapering, and slightly coiiipa»s8- 
od laterally, so aa to form a sort of ridge on the bock of that part. 

Plates on top of head (posterior to hobaIs, and above eye) large 
posteriorly, and small anteriorly, 

2 I I 

2 I I 

and arranged as S or | | | . Anterior frontal plates 2, triangular, 

• 1 I 

with the two enter sides rounded. Posterior-fioutal plates of a 
curved, diagotudly elongated, or oblong, irregular pentagonal shape, 
situated (with regal'd to thoir greater axis) in o somewhat diogoiiul 
position to the central l^gitudinul Iiuo that divides the frontal 
plates in the midst. The anterior side of these post-frontal phdos 
is concave. Vertical plate pentagonal, longer than broad, slmpcd 
like an elongated heraldic shield of which the lower point of 
the shield runs posteiiotly, for about one quarter distanoc, be¬ 
tween the two oocipitals. Supraciliary plates (one over each eye) 
smaller than tlie vertical, of a sub-conic form, or semi-elliptical 
shape, carved over the eye, and truncated posteriorly, of which 
the hi'oad base abuts posteriorly, against the advance of the two largo 
occipital plates. These arc very large, each an irregular sided hexagon 
(the two posterior sides of the irregular hexagon being very siuall, 
the other sides long,—especially the outer). No plates towards the 
nape; the nape being covered with multi-angular, pentagonal, quadri* 

* This intsroffting sew B|>ecio6 was poiutod out to tlio author of this paper hj 
Dr. T. C. Jerdon who, lui stAted in tho Prooc^dingn of this Society for Marcu^ 
p. 105, contemplated to deecribo the same in his forthcoming work on the '* Kep. 
tiles of India/*' hut wlio was ao coorteons as to disclaim the priority of publica¬ 
tion! when requested for his opinion on the matter.—The snake principally (lifters 
from Fmmia by its round pupil, and is in this respect one of the niro instances 
recorded among the UouAtorsiUA:, most of which have* a narrow vortical pupil 
of the eys. The deutitiuu would also uppoor to bo )»ecBliar, but on this point 
otir iofurmatiun la as yet ver^ dtlloieoi regarding a large number of our Indian 
snakes. (Ed.) 
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lateral, aud ovoiil KcnloA, of wliiuii tLe tbroo most anterior and central 
ones uro tlie largest and moHt oonspicuoufl; tlxe first central scale of 
tlie napu of the neck, which fits in at the posterior angle of the 
jimcliou of the two occix)ital8, ia pentagonal, ind the largest. In 
reality, tlio occipital plates do not cover the wliolc of the back of the 
occiput proper, or do not 1 * 6001 ^ to tlie ua[JO ; no that, the first doi-sul 
(or rather eorvical) scoloe arc, in fact, situated on tho occiput: and 
hence the head of this snake looks os if only the anterior half of its 
upper suifnce, wore covered with plates, and tho posterior half with 
scales. This is a strongly niaikuil peculiarity which at ouco serves 
to didtinguinh this snuko. 

Niisal orifices narrow•slmpcd and curved, X)uiXiaIly covered with a 
valve (capublo of being closed over the orifice, when tho snolcc is 
under water), tho nasal slit being situated, in part, hot ween two 
XduteH, t. c. the pia^*nu 8 ul, and ])oai«naMii; tho pra^-UQKsl plates (one 
on each side) being large, sitnated straight in front of tho anterior 
fjoutals, and aru shaped somewhat like an uneven disc of which a 
portion, x>astoriorly, has hccu cut out, loav^ig a sort of recoding angle 
ill the (lostcrior margin of the plate. And each -nasal 2)1 ate is 
also deft 2 )oKtcriorly, from near lU centre, by the noHul slit, 
thoiico iiiakijig a short curve bock wants to the lino which 8 C 2 >arut 08 the 
2)1 iv-nasals from the pust naials. Tho latter urc situated lathor lateialiy, 
being fliuall uiid oblong Hha]>otl The rostral plate is pculagonal, shaped 
like a triangle risiug from a 2 >arallelogramie base of ucxual breadth 
willi tliu base of tlie triangle, and tlio apex of the triangle extends 
nearly half way back betwoon the two prio-uasala. Ui)pcr labials, on 
right side G, left side 5 \ tho third labial onteriug the orbit. 
Xlic most 2 >ostcrIor up 2 >cr labial plates (the 6 th labial x^Iute on quo 
side, the 5th on the other) very krg^ Posterior to (he proper lateral 
upper labial plates on each aide there is a largish sub-temporal plate 
placed above two small xdates. Temporal plates, proper 4, smolh 
Post'OCiihu* pliitofl 2, Kitanted one above tbc other. Ante-ocular 1, 
curved, long transversely, boreal 1, smaller, of an iiTegular shaped, 
(Xuadrilateral figuix^ Median lower labials 2, very small, aud situated 
one boluuil the other. Lateral lower labiola 6 , on each side, the two 
anterior lateral lower labial^ on each side cl the median lower labials, 
very loug. Chiu shields 2, very Urge. 
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R/cb, rather small, itmnil; dark ash colonred, with a I'Ontid white 
pupil. 

Sc^ules, smooth, not kcolod, generally ova1'Bhai)cd, anil in 29 bcvioa. 

Ventral plates proper, (from tlio throat to the anals and incliuliug 
throat plates,) Pros-nosal plates 4, in pairs^^or in other words, 

two plates. Post-nasal plates 7, in a transverse series of 4 aiu) 
S. Sab'Caudal plates prO[>er 100, in pairs. Total lower plates of 
uiulcr-part of body, 204. 

CohnriiMj and ukir^iny^.—Markings on plates on the top of the 
head of a sort of puce, or olivaceous niouKc-brown, or a nniddy 
olive clioeolato oolonr. A naiTOw ycliowisli white curved line ninn 
longitudinally along the centre of each of the occipital plates, and 
extends to the nape. Anterior upper labials marked witli dark 
blotches. A broad, dark oUvacooua brown, narrowly*block*odgcd, 
stripe, rniis along the cheeks, from the posiorior npper labials, to 
beyond the gape, backwanls, as far as the side of tho nock. A ycl* 
lowiHh'whito stripe mus from the back of the oyo to beyond tho 
occipitalH, OH far as ilio bock of the nock, on each side, posteriorly, 
and is again produced anteriorly as n nanow stro&k in front of tlic 
eye, then running round across the pno-frontals, (jnst behind the nasals) 
to moot the con'esponding lino on the other side; the angular curve 
of the streak as it crosses the front of the head, becoming lineally 
attenuated. Tliore is a muddy olive chocolate coloured, longitudinal 
Rtiipe on each side of tho nape of the neck, on the scales which lie 
immediately at tho back of each of the occipital plates, which unites 
anteriorly with the dark col oaring of the head plates. A longitudinal 
broud stripe of the same dark colour, occupies the centre of tho iiupe, 
which unites anteriorly with the dark colouring of the central head 
plates, and blonds posteriorly willi a largo broad, oblong nliapcJ, 
ccutrically narrowed, muddy olive-brown colouretl, and narrowly 
black-ctlgod blotch, occupying the whole of the back of the nock. A 
tr 0 «svei* 8 C, itrognlarly shaped, narrow, ycllowdsh fipaco, or band, runs 
off transversely, latcially on tho neck, froifi each aide of tho dark uape 
mark, and divides tho large dark blotch on the back of tho neck,—on 
each side,—from the dark check stripe, and unilcs below with the 
yellow of the sides of tho neck. A dark line runs longitudinally 
through the prsc-oculars and nasals. Veil leal shield of the same dark 
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colonr. The whole of the dark markings on the top of the head, and 
centre of the nape, form a nnited fignrc resembling a harbod arrow* 
hoadj of which the shaft is broken off a MtUc behind the posterior ends 
of the barb; the point of the arrow-head being directed forwards, and 
.terminating on the pno-frontals. 

Whole of back marked with largo, broad, ronnrl, or oval-shapod, oli* 
VAceoHR mouse*brown or dark achiKtacoous oUvaceons blotches, edged 
witli black; these blotches are sometimes separate, or distinct from one 
another, and sometimes conflnent,*~and in the latter cose they resemble 
flome kinds of chinta pattern. The dorsal blotches become much darker 
towards the tail,~aud, at length, boooroe quite block cross-bonds on the 
tail itself. Between each of these broad durkcolonrod blotches, there is 
a narrowisb, gi'eeiusU^ycIlow transverse band, which unites below with 
the bright yellow colour of tlio sides. Ground colour of sides, bright 
yellow, but marked Vfiih a double lino of lateral dark, lo^ngo-sliaped 
and irregular shaped e}>ota, large and siuall, of the same colonr as the 
trausverso blotches oi the back. The larger of the lateral loAOUgo* 
shaped spots sometimes alternate \vith the lateral extensions of the 

dorsal blotches,—being sometimes situated in the midst of the yellow 

. 

lateral iniorspoces. Ground colour of ventral plates yellow, marked, 
in irregnlar alternation, with sqnaro-sbapcd block spots, which generally 
go in pairs, or alternately 1 and 2, aud sometimes singly, with alter¬ 
nate yellow interspaces. 

Teeth very small, apparently 22,.in upper maxillary : 5th tooth, on . 
each side bifid hindmost tooth broad, short and thick, or tuboix^ular. 
Thei’C appear to bo (os far as I can see) either 14, or 16 tcotli in the 
lower maxillary: hindmost tooth longer than the others, shai'p and 
recurved : second bind tooth also sharp and recurved. 

While at Allahabad, the year before last, I bonght four living snakes 
from a snake-catcher, which 1 think I might find reason to class in 
my new Genus ForantouieSi—ii not actually identical as to species 
with the individnal above described. 

In colonring, they som^hat reeombled certain snakes which I re¬ 
member seeing in the Calcutta Unaoum ooUection, named by Blyth 

PylhonellOf*' and by Oujitber JlomalopMisf the Somahjmda 
being the family to which the Gonoe Feronia and FeranioUe^ 
belong. 
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Abstract «/■ li>>^nll» of (h,. Ihnrlg AUIc<»-oho<c,d (}h.enal\m» 
laleu at the Snnfgor Oeufral'* Offu-e, CalcuHa, 
iu Ihe iuoHlh «y April 1880. 

Lalitude a;i' r NortW. 

HdBl.t of lUe UUUru of U.o SL«.>d«rd Jl»ro,..eler ll..- aca lovol, 1 H.l 1 

Daily Menus. &.•• of ll.o Ol.serva.iuns ond of M.c HyKrometried i-lea.cj.ls 

ihcreoii. 

^ C *'1U1I«C I Ilf Temper n* 


Date. 
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4 
d 
0 
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k2 « 
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Ineliea. 1 | Jiu-bc». [ liwWi*. 

29.821 I 
.762 i 
.75:1 i 
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29.8H8 

.m 

i5 
.S:W 
.828 
.746 
.7UJ 
.080 
.7o;i 
.792 
.bl9 
.810 
.780 
.724 
.073 
.001 
.077 
.711 
.730 
.709 
.814 
.790 
.701 
.001 
.722 
.762 
.744 
.725 
.751 
.796 


29.90H 
.912 
.875 
.910 
.921 
.880 
.m 

.7'13 
.7<U» 
.WJ 
.911 
.891 
.S.%0 : 
.797 
.707 
.742 
.731 
.782 
.7519 
.8:10 
.881 
.877 
.771 
.7:19 
.851 
.820 
.814 
.805 
.812 
.860 


.787 
.745 
.655 
.025 
.mj 
.650 
.701 
.7>« 
.730 : 
.711 
.OIL 
.500 
.530 
.030 
.64:1 
.655 
.718 
.743 
.681 
.608 
.578 
.652 
.701 
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.659 
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.IHO • 
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.179 I 
.181 i 
.181 ' 
.136 
.110 
.»»8 
.158 
.i;i 
.139 
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.212 
.lOi 
.1:19 
.1 U 
.112 
.141 i 
.196 I 
.162 : 
.161 
.199« 
.116 
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.135 . 
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H6.7 
87.0 
87.1 
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1H.U 

95.3 1 ' 
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77.5 1 

19.3 

90.5 i 
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98.0 j 

70.6 ! 

21.4 

tni.5 1 

79.0 1 
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79.5 1 
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13.3 
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19.4 

97.5 1 

81.7 

1 15.8 

98.5 

! 7U.0 

1 19.6 

97.5 

i 80.5 

17.0 

, 9S.2 

1 80.3 

17.9 


Tiift Mimji Hciaht of Ihe Barometer. « Ukewinc iht Dry aud Wet Bulb 
Thermomete“Ue«. are derited. from tU. hourly obterraUw.i. made during 

tbe day. 
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Meteorological Obucrvaiioni, 


Abetraei of the ReeulU if Ike Hourly iteleorological Obtefvations 
taken at the Surveyor General'e Office^ Calcutta^ 

«i« the moHii of April 1869. 


DaDj Me&nKj k>c. of the 0b«orv4lioii8 and of th^ Hjfn^metrical olenteots 

dt^pend^ut DiereOD.^fCouiiuutd.J 
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1 
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68.0 

17.7 
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7.26 
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0.57 

2 , 

74.8 
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18.7 

.001 

.04 

.79 

.55 

3 

74.7 

11.9 

67.6 

19.0 

.672 

.10 

.98 

.56 
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73.0 

13.1 

06.7 

21.0 

.033 

6.73 

6.45 

.51 

6 

74.6 

12.0 

60.9 

20.2 

.667 

.99 

.34 

.52 

6 

76.6 

11.6 

0U.6 
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.717 
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1.6 

.56 

7 

76.2 

11.9 

08.1 
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.684 

.30 
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.65 

H 

79.2 

8.0 

7i.4 
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.838 
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7.9 
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28 

78.0 ' 
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70.7 ‘ 
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74.9 

12.8 

.851 

9.04 

.53 
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30 

80.0 

8.6 ^ 
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13.0 

.851 

.02 
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.65 
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Abiiract of ike JUenlts qfiht Htutrfy Metwotoskal Ohtei'vatione 
taken at the Snrteyar Generate Office, CalextUa, 
in fke month o/* April 1869. 


Hourly Mearu* Ac. of the ObcertaUona wl of Ihe HyjjromMncal elcmeota 

dcpcndeut thereon. 
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Tbo Mean Height of tW Barometer. aa^^iWiriae the Dry and Wet Bulh 
Thermometer Meani are derired from thf obcerratione made at the lercral 
hours during the month. 
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AH th# Hj^rom^tricnl clomeoti are cooiptilcJ hy tUe Greeniricb Con^Unts. 





Me/foroloffiml Oliervafton^. 




AMtaci of the lleishU4 of ike IloHrljf Me/eoroio^ieal Oletroaiione 

oi ike St^fve^or GemraC* Offa'ey Calentta^ 
in the utottlk of Apni IA69. 
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H^Uorolo^'ual Ohurtaiionu, 


AMraci of iht RetnlU of ike Hourly MeUorologicul Oh^ervaiione 
taken at the Surpeyor Generate Office, Calcutta, 
in the mouth of April 1869. 
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Ge&orol up«ct of the Slcy. 


8cud« U) 0 A. V. to 3 F. 
hcuA* lo H f. V.. RtrfttoDi aftor* 
%$LrAH‘ Driitk wind from 7i a. 
V. tu 8^ 1*. M. 

Stratoni to 11 a. k.» to 8 
p. M.. e)<*»r artorwards. Brisk 
wind from H to 9^ a. v. 

Clear to 9 a. m., souda to 9 a. 
u., '^i lo 4 r. M., seuJR after* 
wnrdft. liriKk windfrom^i a. ir. 

lO It P. M. 

Clear to 6 a. m., scuds to 11 
M.. clear to ^ p. m., 0 tratom 


Li^litninff At 7 & H r. Dria* 
* *H at 7n p. M. 

StratonitoS A. M.. dear after* 
irds. Brisk wind from 8^ to 

I2A A. M. 

OlcartoS a. v., to 10 a.u., 


Cliiefly '^i. Hi^liwind. Thun* 
*r & rain at iO i*. h. 

Clouds of different kinds. 

Vi to 5 A. K.. siratoni to 10 


Clouds of differ put kinds, 
risk wind from 5 to P. V. 
Iiundpr at 6 v. m. 

Chiefly Vi. 

Clear to 3 p. u., \i to7p. k.. 


i. Stntii^i Cumuli,'^ Cim«stira 1 i» Cumulo strati,'^ iNimbi 





Meteorological OAeeroatom. 


Abstract of the Heiulle of ike Hourly Meteorological Ohiervaiione 
taken at tie Survegor General*s OJice, Calcutta, 
in ike mouik of April 1869. 

HoWTSLT £MDX.Tft. 


IncUet. 

Moan haifflit of tbe BaromoUr for the month... ... ... 29.766 

Max. of thv Boromelcr occurred at 0 a. m. oo the lit. ... 22.968 

Min. he ij(bt of the Baj^me ter occurred at 6 p.m. on the Idth. ... 29.630 
McU'eme i'onge of the Barometer during the mouth ... ... 0.468 

Mean of the daily Max. Vreiaurca ... ... ... ...29.834 

Ditto ditto Min. ditto .. ... ... ... 20.680 

Mean dailg rangt of the Barometer during the mouth ... ... 0.164 


Mean Dry BuJb Ttiermometcr for the mouth ... ... ... 86.6 

Max. Temperature occurred at 3 & 4 r. k. on the 6th. ... ... 99.6 

Min. Temperature occurred at 3 a. m. on the J6th ... ... 76.0 

E-etrenKe range of the Temperature during the mouth . 24.6 

Mean of the daily Max. TemMrature... ... ... ... 96.2 

Ditto ditto Min. aiito* ... ... ^ ... ... 79.6 

Mean daily range of the Temperature during the month... ... 16.0 


Mean Wet Bulb Thermometer for the month ... ... ... 78.5 

Mean Dry Bulb Tlicrmonieterabore Mean Wet Bulb Thconometer 8.0 
Computed Mean Dcw-poiut for the month ... ... ... 78.7 

Mean Dry Bulb Thermometer abore computed moan Dew-point ... 12.6 

InoLee. 

Mean ElaatU force of Tapour for the month ... ... ... 0.819 


Troy grain. 

Mean Weight of Vapour for the month ... ... ... 8.73 

Additional iVeight or Vapour required for complete Ratutation ... 4.37 

Mean degree of humidity for the months complete aaturaiion being unity 0.67 

o 

Mean Max. Solar radiation Thermometer for the month.... ,.. 131.6 


Inchee- 

lUined 7 day«,**Max. fall of run during 24 houn ... 0.12 

Total amount of rain during the month ... ... ... 0.20 

Total amount of rain indicated by the Oqpge attached to the anemo« 
meter during the month ... ... ... ... ... O.ll 

PreTaUing Erection of the Wind. 6. B. W.» A 6. W. 







Ahtkraei&fikt BfwlU qfihe Ob^rvaiion* iahfv tsi tktSttrtfforGtnfraftOgictXalcutla, in ike »o»M 1 / April 1B69. 

MoyTHLT HtSCLTS. 

T«blei stewing the wunber of dtys on which at a piren hour any partienlar wind blew. t<^etber with the nnmhcT of days on 

which at the same hour, when any parcicuiar wind was blowing, it rained. 
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Me Uorologi^ I Obeervaiwfit. 
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MeUorological Oh^rtaiiovt 
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Abilract of the ItetnlU of Ike HoHrlt/ Meleoivloficul OUervaHune 
iaicH d£ Ike Stirre^or GeufraVe Ofife, Culcnflay 
in Ike wou/k of Mug 18GU. 

Latitude aa"" 1^ North. Louj^hiih^ 88® 20' 3^ Ktwi. 

Heiglitof tUcCUtcm of lUo StotulordSaromclor &l»ov(« lUc Kcalevel, 18.11 fret. 

Daily XTeans, Sie. of ihc OhM^r%*alioiiAam1 of llic llygromclrirnl clenionU 


di*pcnclout lUercHMi. 
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UeUorolo^icat Olfiervalwm, 


Aiiiract of the IIcmhUa of Iki Hourly Meteorological Obiervatione 
loketi at Ike Sureegor General*e Office^ Caleuiia^ 
in Ike mouth of' Mag 18C9« 
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depciidrrd tUereon.— (CoiUhtn$d.) 
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All tlie Ujgromtirlcal olemcata ue ewfuiei bj Um Oreenvioli CmtaaU. 







Meteorrdogieal Oh^rttaiion* 


AhMfraet of tko Iteinlti of lAe Jlonrljf Ht'looyolo^ical Oiicrrafiouo 
taken at ike &nrpeifor GeueraVe Office, Calcnffa, 

«ii ike MQHik of Majf I860. 


Hourly HcATifl, of tUo 01>*»nrAtion« ftod of Llie Kj^romctrical e1rmeDt» 

doprn<)eDt ihor«on. 
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iaketh at Ike Sarceifor Gene rape Qfftre, CulrtU/Uf 
ia the wo»lk of May 

• Solnr IZadtAliou, WealUrr« 


c 

c 

Q 


1 

V 


h 

0 


7 

b 

U 


M a 

■ «s 

SI 

S 2 

12A.5 

i:J7.7 


lliO.S 


u . 

sii 

o«I 

3- -N 


AVikd. 


1 


—I 


PrfralliiJjf 
direct iou. 


inclxev I 

o.ii 


120.0 


131.0 

131.3 


191.0 

183.0 

133.3 


11 

12 

13 

I4j 


134-0 

134.3 

131.5 

134.0 


15i 135.0 
10 ... 


o.on 


S. 8. W.5& variable. 

S.8. W. 5(8. 


a. hy E. & S. 


0.8 


0.02 S.S.byE. A S.S.E 


3.0 


• c • 


lO; 132.0 1 


S'ariAblc. 

a. 


S. by E. dt S. 
a. by W. &S. 

I 

^S. by W. A S. 


|a. s. w. 


171 132.0 


I . t \ \ General aspect of llic 8ky. 

I chI u ; _ 

'Jb IMiW 

1 00.7 j\i f o4A. M .. stfft0 'u i n flc i*« ard h , 
|]U.4{ (3('ar 1 <> 10 a. m.. iilVr> 
VardK. ul H^U Pi u. 

^riiiKutcc A; riiiu ui \\ v. m. 

8.0|2I2.G i SinUoni U\ 8 x. m., Vi b> 0 
ii. >i..<*l<*nr to 0 I*, u.. elrMhiNdl* 
a\\ Hereii( kinilx ulb*r\nirtU. IL i uHi 
ftMiri 0/to J(d !*• l/i^liU 

ikih;{atiiiuhii};1iKVr!%Mi|N1o 111*. 

M.TfiuiKlrr at 11 V. u. Kaiit at 
lOX 11 1*. V. 

318.0 : Vi io 7 A. .V.. in 5 r. m.. 

iKlratoiiiaOonviirdH. JlriHk viml 
iViMII 0,* A. Al. loo^ V. V. bikdd- 
at 7, 11 i\ 'i'h under 

'& li^bt rniiJ at H r. ai. 

1.0 248.01 n.miN of (lUIWvnt khuix. 
{ iLiftklNid^ fllmiilniabl ^ 8 w si. 

8.8 2H2.7: lliMly ^i. Ilij'k wind A 
.ilrizatedui 01 i. 2 i)ni. r. v. 

,iiin«< iVoni 0 to 11 r. u. 

101.3 I ClurOy elcjir, 

].0|212.0' CLioOy clear. llrUlc wind 
I rrofii 8 A. 51. lo 01 r. M. 

2.8 335.0 Clear lo 4 M.. kciiiIh t<i 11 

A. AT., ek'nr l<» 5 J*. .m., .^fraloni 
nilerwnriN. ili*i<k n*iji<lNl 121 
*Arr«»ni>*>jlo8r.5C. A al 1J | i*. m. 
1.1 333d> CbU'lly clear, iirixk ^und 

; *fr«nu 8 to 11 a. u. 

8.S.W. A S.byW.i . . ;287.5 Clear. 

8 .8.W.&S. ( 1.5.224.0, CldeOy clear. Brisk wimi 

I from li; b> HJ t. u. 

. j251.8 / Cliiefiy clear. 

188f7 j Clear to 7 A. 31.. tn2p. 3r., 

Hear afWrwanls. Li^lHiiin^ Ur 
•X. \V. at 0 A 10 e. 3t. 

1 107.8 Ckmda ol' didert'ui kinda. 

1 I Li«lilmi»ff lo \V at 11 p. 3 i. 
2.00 ;ESE,E.&N.N‘.W.,17.5.237.7 • Oreivaxt. Su^on;; Ind from 

( Hi A. 31. Lo llj i*.u. iiiiiu at 1 
iA.u. Si fn>ni4^ a. ii. bi 11 i*. 3t. 
fAV*. S.W.AS.W.I 2.5 *488.7; tivereast tr. U a. m.. eUnuU 

of diUennjt kitnlx ftrtvrwardx. 
» llnsk wind Si sliffht rnin ut 
«mt<]nit$bt ik 1 A. u. Li^liinhi^ 
*to 8 K at 7 ik H p. m. 


i » I 


S. & 8. S. W. 
is. & S. by AY. 


S. Si S. by K. 



xxxviii 


Meteorological Ohotrtaiione^ 


jLMract of tic Ree%lU <f tie Hourly Meteorological Obeervatioue 
taken at tie S/trvegor General*§ OJfice, Calcnitay 
ttt tie monii of iiag 1S69, 
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AMract ^ the liKituli ^ ik^ Hourly Meiefologiet^l Oiservaitons 
taken at ike Sarve^or GeneraVe Office, CaleuUa, 
in tie monU of May 1868. 

Solar BadUiioo, Weather, 



|§ 

i S'! 

& I S 


9 

si-g 

W • P 

sdS 



Wn*D. 

Prerailing 

direction. 

K§ 

1? 

8. AS.by W. 

1 

J40 400.5 

8. by W. A 8. 

1 

3.4 373.3 

S. A 8. by E. 

% 

I.$ 340.0 

1 

1 

1 

1 

i 


1 

I 

1 

1 

1 

• 

1 


General aspect of the Sky. 


Sends to 6 A. K., elear to 6 
T. over cast after wad a. Brisk 
wind neariv iko wliuto daj, 
atronc wind at 71 & Di r. k. 
Tlinnder at 8 p. u. Lightning 
from 8 to 10 p. u. Bain at 7i 

^ 0 p. K. 

Oven^aat to 4 a. v.f acuds 
to 4 r. u., etcar afterwards. 
Brisk wind at tl r. v» Light* 
aiog to N at Op. v. 

Sends to 10 a. k., *^1 to 5 p. 
M.. clear ftfWrwai^. Brisk 
wind at 9 }, Hi a. u. A at 81 P. 
K. Lightning at 0 P. u. 



Comoli.v.! Cim%«%traii. /Vt Hninn^ W.t?ir 









x\ 


2l€i€orolofficai Olnervalottf. 


Abstract of I he TfeaulU of Ike llonrt^ lUeleorolo^ieal Oleertaf.ioH^ 
luken at the Sarv^for GeneraVe Office^ Calcntlaf 
'in ike inoH/k of Mag 18C9. 

MoNTFTI.Y E.£80LT8» 


IneUcR. 


Moan licifilit nf lltc llHromrlcr f*>r l1»o tnontli... 20.00/^ 

Tiinx. of ihi^ llAroirn'i^^r omirri'ii nt ]I r. M. on iho 2n(l. ... 21 ).UI 8 

of Um‘ iinroiurU^r o(H*urn*U al Oku. on the lOtk. ... 
J''.rfreufr nruf/r of tin* iliiriiig tho moulli ... ... 0.(KII 

JVIcnti ol* i\w daily Mak. VrvuHttrott ... ... ... ... 29.7H5 

DiMo <lilto diUo ... ... ... 

2Icati ilaifg oi' the Burumvtor during tlic mouili ... ... 0.151 


o 

M('nti l>rj Bulb Thennomof/'r for 111© monlli ... ... ... 87<0 

Max. 1ViniK'i*ullire oertirrml at 3 i*. M.on iliolSih. 3<HMI 

JVliti. TeiniH'niluro nc<*iim*d ii( 4 a. it.& 11 r. M. on Uio Orel.22iul. 75.5 

J’4\vfi'rwi' mNf/( ot the lVni)H*r»Lum during tbe luoiitU .. 21.5 

Mi.. llie diiily Max. Tciniicruturo ... ... . M.7 

Dilio ditto ‘Min. ditto. ... ... . HtKl 

JUfuit ifarfg future of tbe Tcui|>ci'aturr iluring tlio monib... ... 14.3 


Menu "Wet Bulb Tliermomclcr for fljo montb ... ... ... 80.8 

MoiiJi Tlry Ibilh Tbcruunnelrr aI»i>to Mean Wet Bulb Thermometer 3.2 

JVIran Jbrtlic month ... ... ... 77.1 

Menu Dry Dulb Tbcruiouictcr above cumxmtcd mean Dcw-iioint ... 9.3 

Incbea. 

Mean El an tic force of Yopour for the month 0.013 

Troy grain. 

Moan Weight of Taponr forlberoonlU ... ... ... 0.72 

AdJilic'nal Weight o( Ynjumr required for complete ro turn lion ... 3.67 

Mean degree of bumidily ior tbe luontb, compietc satiirutioii being unity 0.73 
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Mean Max. Solar radiation Tbermomelcr for tbe month. «•« 131.3 

Incliea. 

Bflined 14 dnys.-^Max. fall of rain during Sibourt ... • ,,, 2,09 

Tolnl amount of rain during the month ... ... • ... 3.32 

Total nuiouiit of rain iudieatcd by the Gauge attached to the anemo- 
meter during the mouth ... ... ... ... 2.43 

Tmailing dirccaien of the Wind. S,S. 8. W. &, S. by W. 
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Mi tract of ike UciulU of Ike Hourly Meteorological OliC nations 
taken at ike Stsrvegor QeneraPs OJ/iee, Calcutta, 
in ike mouth of June IBtO. 

Latitude SS' I'' North. Longitude 20' St" East. 
Height of the Ciatemof ilie Sta&dard Barometer above the ica JeTel* 18.11 fret. 
Daily Moans, 3cc. of the Obsorrationa and of the Hygrometrioal elemonU 
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Tlio Moan Height of the Barometer. t» likewiso tlio Dry and Wei BulU 
Thermometer Means are dcHredp from t)ic hourly obst^rraiiont, made during 
the day. 
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The Mean Height of (ho Baromelcr, oa lik^wiec ibo Diy and .Wei Bulb 
Thermometer Means are derived from (lie obicmtioas made at the •creriJ 
boura during the mouth. 
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AIL tlic ii/KreueirU*Al clcoicutt are computed bj the Groeowioh Oo&tUati. 








Melecroto^icat Ob^'vatioHi, xlvi 

Ab^traci of ike ReeuUi of ike Honrlif MeUorologlcal OUervatione 
taken at ike Sarvegor OeueraVe Ofiee^ Cukult^^ 


in ike Mouii xf inne 1869. 
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Meteorological Obiervatioui, 
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Absfracl of Ike RetulU of the Hourly ife/eoro/o^ieal Obiterva/ioMo 
taken at the Sttreejfor General*e Office, Culcnlta, 
in the 9U>9(h of June 18G9. 
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Mean of the daily Max, IVcAHuree ... ... . . ... 2iK5HI 

i)i(U> ditto Min. ditto ... ... . . ... 20.4tl 

Mete A daUg range of Uio Barometer duriiiK the month ... 0.1 U) 


Mean Dry BnJb TIicrniomrteT for the month ... ... ... 

Max. Temperature oee.urred at 3 Si ,4 r. M. on tlio Mh. ... ... OK.O 

Min. Tomperaturo occurred at 10 dt 11 a. m, on the Ol.h. Sl 2Kth. 77.5 
Extreme range of the Temperature duriuK the moiitli ... ... 2<J.5 

Mean of the daily Max. Tcuiporuturo... ... .. UI.O 

Ditto ditto Min. dittos ... ... M2.2 

Mean dailg range of tlie Temi^eraturo during tiio month... ... U.7 


Mean Wet Bulb ThermomeUr for the numtii ... ... ... 1^1.0 

Mean Dry Bulb Thermometer aliovc Mean Wet Bulb Tliormomctcr 4.4 
Computea Mean Dew-point for the moDtIi ... ... ... 7H.H 

Mean Dry Bulb Thoruiometer aboro computed mean Dew*point ... 7.6 

• Lichcs. 

Mean Elaatie force of Vapour for Uio monUi ... ... 0.964 


Troy grain. 

Mean Weight of Vapour for Uie month ... ... ... 10.27 

Additional Weight of Vapour required for complete saturation ... 2.75 

Mean degree of liumidity for tbc month, complete saturation being unity 0.79 

a o 

Mean Max. Solar radiaUon Thermometer for 6 days (broken) ... 134.2 


Inches. 

Hained 14 days.—^Max. fall of rain during 84 hours ... 10.99 

Total amount of ruin during tlic month ... ... ... 16.88 

Total amount of rain indicated by the Gauge attaclied to tho anemo> 

meter during the month ... •«.. ... ... ... 13.8ii 

Prerailing direction of the Wind... ... S.B.Br 8< & 8. by E. 




Meteorological OUervatiofU 


xlix 


I 

S o 

1 I 

I 

18 " 

I 5 

§ 'U 

i tt 

lif 

til 

m 

^ S b 
^ A S'? 

1^-1 

e S a o- 

fgi^ 

S G-® § 
•■sy g g 
S^.fc-a 
b “Is 

« « ,- 

o •« g 

I 3 1 

>1 

I !i 


Jh 


»§ 

'S. 

I 


e ^ 
g « 

^ 


110 Ulfiff 

•uo 

*uo niv^ 

’aT^ 

»}t 
*AV 

•□0 w^i 

r*M 

*uo niT^ 

‘ 8 i 3 ^ 

•no uw^ 
SM. 


*M *fi 


MIO Ul«>[ 

•AV -ft -g 
•ua uiv^T 

\4Vjfir5 

•no u|i«K 


• 1(0 UUf^f 

•no (i(v>] 


‘^'9 ‘9 


•uo wmyf 


JT 9 


•uo tifVTf 


*U 0 UfVjf 


•uo Uf»M 


•uo UlUJf 

• M ^q-'a 
•uo 


uo nw^r 


5i 




94 ^ 44 ^ ^ f-« lA 


<0 91 


*•9 ^ AO to *0 *0 Vh 


^ 06 «>r$Seo09(O^MM^*6•MAF^KokcowQbcotHioud 


(O AO ^ o* 10’«a ^ eo ^^<0 ^ m 94 *to t« 00 <0 10 «o 


acD o>cacao 8 CA 4 D 




I 



04 to 

a 

so 94 


04 04 


•UO UlV}f 


'K 




p404A^<OtOK^C0090^ 5ft4M<0^A0(»*«C0a>O<H 

--8 















































JOTJBN AL 


Of TAB 

ASIATIC SOCIETY. 

Pabt IL—physical SCIENCE. 


No. IV.—1869. 
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(With platen XVIII—XX.) 

[Beo^ived 7ih AprU» read 6th Hay» 18690 ^ 

With the exception ol the C<shVKTXRaTA» and probably the Crubta- 
oba, few other branches of Indian Zoology have received bo little 
attention aa the Abaghkoidba. It is really surprising to sec, hov 
yery few species of Indian Arachnoids there are recorded in' the 
leading works on the snbject by Wolkermer (Apt6ros) and Koch 
(Dio Aracbniden Ac.), when compared with the great number from 
other foreign conntries, which one would suppose to bo in this respect 
much loss kuown tlian India. Wolkenacr^s descriptions of the Indian 
new spccios arc, be^des, often iusufficient, to be of much nso; they are 
generally too short for the purpose of specific identification. A good 
number qf Ceylon and some Indian AascuNotnsA have been, however, 
carefully described by Koch. Those of the Indian Dotch possessionB 
were, to a large extent, worked out by Dr. DoleschaU, and the Manritios 
and Madagascar species have been monographed by Vinson. Several 
additions to this fauna were also lately made by Ooani Keyeorling, 
Blackwall| and others. 
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One of tbe most ixDporta&t works for tLe study of Indian Aracb* 
notdos is Sarigny’s excellent figures in iho Doscript. Sclent, 
de V Egypte/* althcmgh hU number of new speciei will hare to be 
greatly reduced, il Walkenaer's identifications prove to be corroct. 
With tbo very wide goograpliical range, which many species of spiders 
aro known to possess, I expect Western India will have a great 
number of identical spedcs with Arabia and Egypt, the Soutiiem 
portions of the Peninsula with Ceylon and partially also with Mauii* 
tiu8, the Soutlioru Burmese and Malacca country with the Philippine 
and other islands of the Indian Archipelago. There are undoubtedly 
soma Wosteru Indian species the same aa tbe Arabian, and probably 
European, but I have as yet ao very few matenals from tliat part 
of the country, that I abstain at present from quoting specific 
names; a list of them will bo given in duo time. Of the Arachnoid 
fauna of Bengal and the Noiih Eastern provinces wo scarcely know 
anything, for only very few apecios appear to have as yet found 
access into European ooUocilons. 1 may here remark that the dis¬ 
tinction of the faunaii which have been pointed out in tbo vorbehrate 
animals between Western and Eastern Indio^—the one with an admix- 
ture of African, tlic other with that of Malayan types,-^appears to 
be fully* con firmed throngli the study of the ABAOUROinaa. It is 
really rouiarkablo that in examining a collection of spiders from our 
Eastern frontier, togetlier with another made in Wostern India, often 
scarcely a single species will he found to bo identical to both parts. 
Bengal has a strong admixture of Malayan types, and several specioa 
am common to it and Assam and Burma. The Western Ilymulaya 
mountains possess in the Arachnoid fanua a prominently Europoau 
character, os their general climate would lead us to expect, tho 
Eastern Hymalaya probably couiain some Chiuese or Malayan types, 
but oi tins wo know exceedingly little. 

It is straugo that not only dislike, but a real enmity and ill-feeling 
agaiust Arachnoids, seeius to have taken hold of men’s minds. “ Un¬ 
heeded, or regarded with repnlsive loathing by the ‘ eui bono^ 
people of the present generation*’ says an able writer* who did 
observe many a magnificent tropical Arachnoid t No doubt, the few 
species which secrete a poisonous fluid in special glands, and through 
* Dr. A. Adams, in Ann. and tfag. Nat. Hist., IB47, U, p. 2S9. 
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its OBO occasionally become dangoroas, are the source of alt this ill- 
feeling which has been extended tQ the most naefal animals. Harmless 
they are certainly on the whole^ and as regards usefulness scarcely 
surpassed by any other class of animals. They wholly lire on 
insects and destroy a very large nnniber of those which often 
create groat damage to either aoimal and vegetable life. Thus 
they are important agents in snetaining a proper balance in the 
economy of nature, and their nsefnlncss ^taally increases, by their 
not being dangerons in such a way, as insects often are. 

These are, however, not the only reasons which entitle tho An a on* 
KoiDKA to a fair share of attention on the part of every observer of 
nature. Their instinct is often higher developed, than we find it in 
insects. Tide instinct not only shews itself in the way In which they 
obtain their living, hat also in the art of weaving in which they may 
be said to have been the teachers of man. Actually almost their 
wliole U(o is nothing but \ carrying out of clever arrangomouts, 
resulting from a certain amount of thought and deliberation. Tho 
beauties of colour, the curioaities of form, &c. which they exhibit, are 
equally remarkable and interesting. It is, therefore, only natural tliat 
some of our oldest classic wiiters Iiavo expressed thoi^admiration of tlie 
works and tho talent, exhibited by Arachnoids, in the most^nspiring 
langnage, and many a beautiful idea in the mythology of the Greeks 
and Bomaue is interwoven with their mannen and their mode of life. 

It is unnecessary for me to go here into those historical and other 
accounts, to excite interest and attention to tho study of the Arach¬ 
noids,—they speak for themselves. At the same time, I believe, 
I am justified in saying that there are very few b.rancbes of ooology, 
which would reward the zeal of the student with greater sucooss, as 
regards new forms of animals, than the Arachnoids. Almost every- 
tiling that we see and observe about us is a novelty to science; for 
if it is not acta^ly so as to mere foim, it is pretty certain to be so as 
to the real value in the study of geographical distribution, (be. 

Several years elapsed since that I began to collect materials for a 
Monograph of the Indian ScoBprosinii, having in view to initiate 
the study of the Arachnoids in this eoontry hf the description of a 
group, the animals of which are more generally and better known than 
common spiders. I found, however, that it would be probably many 
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years, before I sboald be able to go on with tbis work; but meanwhile 
1 have collected a large nambeT of epeoiee from Tarions orders of the 
cIssB, and oat of these I haye on this oooarfon selected a few chara4> 
teristio species of each family. I have only omitted the aquatic 
(Ptonoqoktda and Oolopoda) and the parasitic forms (Acaaina)* 
They are too miaute to be observed with ease, though of the Aoaiina 
some such species, for instance as those which in very large qaantitiea 
destroy the leaves of the tea plant, Mil be worthy of exammation. 
Of tho other orders, the Psotpalpi, (tnclnding PsauDOsooitPtOMSs) 
Bolivtjos, PnALAnoznBA and Abakbidba, I shall of each describe one 
or more species. Ono of the chief objects of this selection of various 
species, of all of which illnstrationa* are here given is, as I said, to 
attract the atteutiou and at the same time also to facilitate the study 
of the Indian AuACHaomaA. I hope that, with the assistance of friends, 
who will collect those species which they find in their neighbourhoodi 
we may obtoin the materials for a work which may form a parallel to 
that magnificent publication of the Ray Society, ** the English spidem’^ 
by Mr. Blackwall. The Indian Unscom is a safe custody for all those 
objects, and I shall have already to mention in the present paper 
a few species, for which I am in<lebted to Pr. J. Anderson, the Cura¬ 
tor of tb Indian Museum; they are species collected by Messrs. 
Peel, Gregory and Haughton in Assam and adjoining districts. 
Central India is also very rich and will, I hope, furnish many species 
of spiders and scorpions. 

Order, PBDIPALPL 

This order includes those Abaoukoidba in which the palpi aro 
prolonged, often strongly thickened, and terminating with moveable 
claws or cheliceres. The scorpions may be called the typical forme of 
the order. One of the most important recent essays on the ciaasifica- 
tlon of Pedipalpi is by Pr. Peters, printed in the Honaihtberichte of 
the Berlin Academy for 1861. 

TESiYPHONUS, Lair. 

The Telyphoni externally very ranch resemble tlte scorpions, but 
they have, in place of a segmented tail with a sting at end, a simple 

* The meaioreneatt are alweyt givea la millimetert/ so at to avoid differ* 
enoee wbioh maj reault fh>m the oae of a ffeofrraphiSal and an Bualub inoli. 
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iDTiIti-articalated aeta, and are thmfore harmleo. Tliej alao have 
the feet tnnch longer than the ptlpt| while in the ecorpione the 
contrary ia'ihe case. Lnoaa pnbliahed, 1885, a monograph of the gonna 
in Ouerina ** Magasin de Zoolo^e,’* which U aiiuply copied by Oervaia 
in Walkenaer’s Aptirea,’’ vol. iii. Koch Die Arachnidon'* Ao, 
vol. Xf and other anthers, have ainoe deecribed several other species. 
The North American 8ooaPto5inA have been monographed in 1863 by 
Hr. Wood (aee Jonrn. Acad; Nat. 8c., Phil., 2nd ser., vol. if, p. 858). 

The apeciea of T^lyphani are all remarkably like oach other, and it 
is very difficnlt to find any striking distinctions betwoeu them. la 
habits they arc quite eimtlar to the scorpions, living in damp places 
under stones Ao, \ not annsaolly they aro met with in hoosos, 

Telyphonufi Assamensis, 8toi Pi. XIX, Fig. i. 

Doily depressed, all over finely granulated \ gonerol colour above 
dark brown, blackish on the thoras and palpi, paler on tho abdomen 
and feet; below, the same parts respectively still paler and more dis« 
tinctly reddish. ' * 

Tho thorax is much longer than broad, surrounded with a thin, 
raised margin ^ its front part is sub^triangular, somewhat higher than 
tho rest. The anterior angle, near which tho tvo central eyes are 
situated is obtuse; the central eyes themselves are slightly prominent 
and separated from each other by a round smooth tubercle. The region 
of the lateral eyes is also slightly prominent, two eyes, of which the 
lower is mach the larger, being contiguous, and situated on the front 
side of the prominence, while the third is the smallest and somewhat 
more distant. Tho posterior part of the thorax which is nearly doublo 
as long as the anterior has, on the surface, numerous depressions of 
which a central longitudinal groove is the most conspicuous. 

Tlie palpi are about as long as the abdomen, they are very stout. 
The first moveable segment has 4 spines on the upper inner edge, 
the last two have a common base and tho outer one is the stronger; 
the upper anterior edge has only one spine, and the lower two snbcqnal 
ones oma common base. The second segment which is very obliquely 
articulated to the first has one smalt spine on the lower front edge; the 
third has anteriorly one inner long proceaa, and the fouith a smaller 
internal one, but a much larger external, articnlated and slightly 
curved. 
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Tho rnftxilI/D arc rerj short, pointed, horiBonUl. The feet of the 
fivfft pair are the thinnest and longest, the metatarsi, [or should those be 
considered os the tibis?J are one long segment, the tarsi are made up of 
6 short points and terminatewithont clam. The other feet are mneb 
mojt) robnsti the fonrth is longer than the third and the third longer 
than the second, the last two being sub*e<iital. Each of the feet has only 
ft veiy Abort thick metatarsus, and the tami consist of four joints, the 
last of which terminates with two strong claws; on the fonrth put 
of feet there is umally a fifth aogment well defined. 

Below, the front pail is occupied by the iramoveablo base or the 
basal segment of the palpi which forms a broad triangle, separated 
longitudinally by a groove next to wliieh in front thera is a very 
strong slightly carved spine. The coxa of the three last pair of feet, 
(the first being articulated much higher) are broad, almost eontiguous, 
loaviug beliiud the lost only a small triangle as the rudiment of the 
sternum. 

The abdomen is much elongated with sub-parallel sides; it consists 
of a minute first and 8 other larger segments, each of which has abont 
the centre a pair of round Oil depressions. Below, the first segment is 
the longest and the two Bubscqueiit ones, are very short \ in tlie centre 
of the first the sexual o]>oniDg is situated. 

Tlie seta is very slender, longer than the abdomon, attenuated 
towards the ond, aud consists of from 85 to 40 short sogmonts, gradually 
becoming smallor toward, the tip; oocasioually some of tlie midiUe 
ones are a, little longer than others. The base of the seta is formed 
of three segments, the last being the longest and cylindrical, the two 
previous more flattened aud very short. 

Tlie size of this species varies very much. Young specimens are 
often found scarcely half an inch long, and others more fally grown 
whieh exceed two inches; the last are the lai'gcet I have observed; 
the former also differ in colour, being usually more reddish biown, 
while older ones are dai k or blackidi brown. 

^Length of the thorax 16*4Sn.m.; its width abont the middle 10 m.m. 

abdomen 22 m.m.; ■ '' , ■ ■ 11 m.m. 


* The nomenclature of the ditferooi parts of ibo body will be fully under* 
stood by u referesos to.tbe aaplanatlo& aooompanying ibo plates. 
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Length of the abdominal seta (iactniling the hase) 81.6 m.m, 

I, of the chellceree,.... 29.0 t, 

p, of one foot of the first pair, .. 67*0 „ „ 

————— 2nd... 80.5 ,, „ 

-- —'— 8rd — . 84.0 „ 

' 4th — . 46.0 „ „ 

What distingaiahee the present epociM in particular aro the. 
Toiioua depreasicns on the ihoraxp the entirely Tertical poBition 
of tho poeterior lateral eyes, the thin raised margin which burronnde 
the thorax and abdomen, and the long aeta with very nnmeroua small 
segments. T^lyph. spiuitnanuif Lucas, of unknown hahitatp is very 
closely allied to our specieSp bnt the feet and palpi are in proportion 
to those of ours shorter, and the tarsi of tho first pair of foot not 
BO numerous. Anoilier still more closely allied species is desoribod 
by Mr. H. 0. Wood from China aa Tel^ph. Stimjfsonii (Proc. Acad, 
hfut. 6ci., Plul.p 1861, p. 812); howoTer the palpi, or ohelioeres, 
of this species are dcscribod ns somewhat different, the denticnlation 
of the first moveable sogmeut being very similar, but tho thin.1 is 
larger than the othere, which is not exactly the case in oar species. 
Tho third segment has in 3*. Siim^onii two tpinute spines above 
and the terminal inioinal process is bifid, and the prooessos of the 
fourth point are strongly serrated, while in the Assam species the 
process is not divided, and the upper spines on the third, as well as 
the strong Hernition of the fourth aro absent. 

Loc. Assam. A large nombor of specimens of this species has been 
sent by Messrs. Peel, Baughton and Gregory. These specimens vary 
in siae from half an inch to two inches, but they evidently are only 
differont stages of age of one and the same species. The young speci¬ 
mens are sometimes of a quite uniform reddish brown colour and 
have compaiatively.a longer tail tlian the old ones, while the spines 
on the second (externally the 1st) segment of the palpi are not perfectly 
developed. The species lives in ^mp places under stones, and is also 
often met with in bath-rooms of houses, A company with true scorpions. 
Hy colleague Mr. V. Ball informs me that he also procured a species 
of a Telyphtmua in Western Bengal, it may bo the same as the pi'esent| 
but more likely auother species which Koch describes from the East 
Lidtes. Several specimona of this species also exist in the old ooUoc* 
tion of the Asiatic Society, but no record,of localities exists. 
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Order, SOLIFUG.®. 

FamUg^ OALEODID^, 

Tho animalfl^ forming tbU division of tho Arachnoideaf bave ibo 
general form of tmo epidm, the abdomen being dutinoi from the 
thorax, it ia, however, diitinetly annulated and not provided at its 
end with anj kind of apinuera ; the palpi are of a somewhat nmilar 
form and length, aa the feet. The peculiarity of the abdomen and 
the palpi has eanaed the aeparation of this single family of the 
Oalxodida into a separate order. The animahi are, besides, characterised 
by the horiaonUl form of the (aloea, terminating with an upper fixed 
and a lower immoveable claw; they only have two eyes, like the 
Phalangia, placed on a common tubercle on the thorax; all of them 
also appear to have a number of wing^Uke appendages on the lower 
aide of tho anterior portion of the last pair of foot; the physiological 
functions of these appendages is however, I believe, still unknown ; 
they only live in warm climates. 

Kocli pnbliahod a monograph of the family in vol. viii of tho Archiv 
fur Naturgcachicbte” 1842, p. 850. Tho author suggesta a division, 
according to the nnmbor of segments of the torsi, in Solpu^a, Lich¬ 
tenstein, Oal€ode^, Olivier, Aetlopmf Koch, Ekaxy Hermann and 
OluvHtf Koch. A few additional species are recorded by Qervsis in 
Walkenaoi’e ^^Apt^rea/^ vol iii, p« 90, but very few other species 
appear to have been described since. The Indian epecies mostly seeiu 
to belong to the genus 

GALEODES, 0th. 

These bavo the tar^d of the 2nd and 8rd pair of foot with 2, emd 
those of the 4 th with 8 aegiuenta. There have b^n, I think, 
three epecies named from India* The most common, said to have 
been already known to Aristoteles, is tbe Bengal species Oat. 
/ataliiy Horbst. (Ungeflugelte Jns. p. 82, pL I, fig. 1), which has the 
cephalotborax nearly triangular, cousidorably depressed and channeled 
in front, the api>on4bgea of the fonrth feet nearly sessile, and these 
lost more hairy than the others* A aecond species was named by 
Gervais, O. bnvipu, and is «ud to be from Nopanl (Wolkenaer, 
Aptdres, vol. iii, p* 87). It is stated to hare a short and stout body, 
a thin lamina in front of the head (oophalothorM) which is nearly 
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smooth and hrowaish, tho abdomen elongated oTal| the feet short and 
pale reddish, the tarsi brown, and the falces strongly deniienlated, 
blackish. With neither of the ipeoies can the one here described 
from Western Bengal be identified, bnt a fourth specieB, apparently^ 
from Oentral and Northern India, was named by Gapt. Hutton, Oat. 
(voras f) (see Journal Asiatic Society Bong., toI. xi, pt. II, 1842| 
p. 857^. Capt. Hatton ^ves there a very full and interesting account of 
the habits and manners of a Urge species of Qaiaodti. It is said to 
occur in Northern India, the Punjab and Afghanistan. The usual eUe 
is 2^—2} inch., and the abdomen is eqnol to a thruahU egg. Oapt. 
Hutton's description is in* other respects so general, that it would be 
impossible to identify any species with it; I can only say that neither 
.the form nor the sise of the body of the new spooies,' here desoribed, 
appear to coincide with the acoonni given of <?. (vorasc f)y while the 
common Indian species, Onh is often said to reach the same 

size as the last, and 1 rather think it doubtful if they are distinct 
species. 

The Oaleodei appear to be common all over India, but especially 
in the Sonih. Mr. H. F. Blanford telU me that he observed them 
in large numbers and of great sixe in the Triohinopoly and Aroot 
districts. It would be ospecialiy interesting to observe these, and 
also those ocenrring in Western India, and to compare them with the 
PerHinn, ArabUn, and Egyptain species, from which countries many 
are known. 


Galeodes orientalis, SuA. Pi. X7TII, Pigs. 4—6. 

General colour above yellowish brown ; the ienui nations of the 
falces dark brown; eyes black; abdomen blackish grey, pale at the 
rides; feet yellowish, brown in the middle; the last ante-terminal * 
segments of the palpi brown; below, uniform whitish or yellowish. 

The cephaloUiorax is sub-quadrangular, broader in front tbaii 
behind, the anterior part as considerably higher than the posterior, 
sloping in front towards a abarpened, darlc^>rown edge, deeply indented 
just before the projecting comers; riong* the whole of the posterior (and 
partially lateral) edge there U a very deep groove present; the surface 
is finely granular, and like the median segments covered with longish 
hairs, those of the abdomen being, however, much more numerous and 
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shorter them othors. The fslcee are a little longer than the thorax^ the 
two fiegtnentR being strongly inflated^ thickly set with moderately long 
stiff hairs; and two dark brown longitadinal stripes on the upper side of 
each axe distinct. Their claws are attenuated^ slightly inouTred; the 
npper is finely serrated inside, thelowermOTeable joint being the strong* 
ger one; they are une<^nal, the left pair ot the faloes being dbtinctly longer 
than the right one, and each of them has, aboye near the claws, one long 
homy appendage, something of the form of a plume. The palpi are 
much longer than the entire body from the tip of the falcea to the aims, 
they are very stout; the last or terminal joint is the shortest, inflated 

4 

at the end, intemully supplied with a browtiish lamina, whidi has on 
the inner side a circular rather prominent field, and next to it on the 
outer side are two small tnberoles, one below the other. 

The three segments forming the thorax are distinctly separated and 
become gradually smaller towards the abdomen \ the last pair of feet is 
by far the longest, then come the third and the first whiob are nearly 

of the same size, each of them being about equal to the length of the 

- 

whole body. The first pair is without claws, the other pairs each 
possess two slender claws- All the feet are eoyered with numeronef 
long and very thin hairs, unequal in size; ou the first pair aud ou tbo 
palpi some of them are particularly elonptted. 

The abdomen is eliptical, composed of 9 segraonts, thickly coyered 
with short hairs, equally narrow in front and behind, where it is 
slightly raised; in fresh specimens it is somewhat inflated, but in 
dried ones it becomes more flattened ; the yentral aide, at the beginning 
of which the stigmata and the ^nital opening aresitnated, has central¬ 
ly a deep longitudinal grooye; the anus is terminal, situated in an 
almost porpendicnlar slit; the abdomen is, as stated b^ore, blackidi 
grey aboye, y olio wish on the sides and below- 

i . The male is perfectly similar to the female in form and coloura¬ 
tion, but yery much smaller; it has the left faloes also a little longer 
than the right ones, and both with similar plume-like appendages; the 
palpi appear to be in pre^rtiem a little longer than they are in the 
female, (thongh not so well expressed in tha figure, the body having 
been made a little too long); the pennltimate segment Is dork brown, 
the lost one has at the end a white skla^ slightly emarginated and 
folded at the teimioal edge* 
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3 

Length of the cephalothorax, 

6 m.m. 

4 

m.uL 

Width in front, .... 

T „ 

4.6 

>1 M 

Length of the three thoracic segments, ... 

5 It II 

8.6 

H » 

Length of the abdomen, ... 

12 1, ,1 

8.5 

U >* 

Width „ „ „ in the middle,. 

8 1, ,1 

5 

t$ f* 

Leugth of the palpi, . 

43 „ „ 

80 


Length of one of the first pair of feet, 

83 „ 

18.5 

ft tt 


27 .. .. 

17 


. 

o..<l 

22 . .. 

22 

H ii 

4tU.. 

60 „ „ 

38 

» }t 

it ft 


ThU species most olosely memblos the ooe figared by Suviguy 
the Expod. de I'Egypt, Ac^) as O. arenoidti, Koob (Arebiv fur 
Naturgescbicbtei nil, 1842, p. 363) cooaiders it distinct from the 
Europcaa 0. areno^da of Fallas, and names it Q, Arabi. This 
species is, according to Koch, pale yellowish, with two brown stri[>es 
on the fakes, two latge spots on the cephaluthorax, and a longi¬ 
tudinal stripe on the body. The present species differs from it 
by the want of any spots on the eep^lothorax and by liaviug in both 
sexes the palpi much longer in proportion to the body. 

Loo. The two figared specimens were obtained by Mr. T. U. 
Hughes in the Birbhdm district of Western BoTigal; I have also 
obtained lately some specimens from the neighbourhood of Delhi 
through Mr. B. Mitchell; the species appears to be common there. 

Order, PEALANOIDEA. 

* Familjff PBALANQIDJE» 

The PHAtaKomA belong to a small diyiaion of Araehnoidea, which 
have the cephalothorax not distinctly separated from the abdomeoi 
but, in other respects, greatly approach true spiders; they have the 
feet asnally very long and slender in proportion to the body, and 
the thorax bears on a prominence two large eyes \ in some species two 
Other small accessory eyes are said to«ezjst; the falces consist of 
two segments the second of which is didactylons at the end, possessing 
a moreabla short claw. 

The vitality o6 the fed; of tbs PKatJi^ has been often noticed, 
and I woold call the attention of any one interested in the subject to 
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a very interesting paper of Hr. Lindemaim in the Ball. Soc. Moeoan 
Tol. xxxrii, pt. II, (p. 587). TIio anthor describee here the mus* 
cnlar s/eteni with some detaU, and points ant how the PhaloAffia uee 
their two alternate pairs of feet when moTiug aboat. The paper is 
important because this mode of moscnlar actions as well appliea to 
the largest nnmber of other Arachnoid^a. 

Eoch in his ** Uebersicht des Arachni den systems,*' Nximberg, 1889| 
pt. n, referred theOiLBonihAand TuAhAnaitM totbe order Solitugjb, 
and the genera allied to tbe PuALAitotnB he separated into 5 families 
THoautiojB, SjBOHiDjr, OoKYnEPrfnm, Gosici$TinA and Opilionida, 
the last nsmed being equi Talent to the piesent family Phalanoidjs, 
which have the last pair of feet umilaf to the others, tbe cheliccrea 
or palpi witliont spines, Ac. 

The distinotion of genera in this family is now principally based 
upon the form of the thorax and tbe spines sorronnding the eyes. 
Strictly speaking they are to a great extent merely convenient 
sections, for those charnctere pass so gradnolly one into the other, 
that a strict generic definition, in the manner proposed by Koch, is 
quite impoBsible. lA^ch's preT^puB divisions ofl2goneraie on the 
contrary based upon the number of tarsal segments, and soetna in some 
respects preferable; but it is scarcely necessary to say that no single 
characters alone ought to be taken as leading in such cases* 

The English species of this family were monographed by Hr. B. H. 
Meade (Ann. Hag. Nat. Hist., 1855, vdl. zt, p. 89S, with additions in 
Tol. vii, 1861, of the same Annals). Eoch (Arachniden, vols. ii and 
▼iii) described a large number of European and foreign species, but 
only Tery few Asiatic, and hardly any Indian ones. 

6AGBELLA, Nov, jen, 

Eoch hsB proposed the genus LaioBUnuM to include those species 
which hare the edges of the eyes smooth, no processes on tho palpi and 
a short body with very long legs. To some other, apparently Asiatic 
species with one horn on the^abdomen and 25 segments of tbe 1st, 8rd 
and 4th pair of feet, Eoch gave (Arachniden vol. xvi) the name Aeeta- 
tkcnoiuSf (see Koch's Uebers. d. Arach., pt. II, 1889), but this name has 
already been applied in 1886 by Owen lo an Amphipoden Crustacean. 
It seems to me, however, that there is suffident ground for a new generic 
separation of the species with a spiny abdomen from Leiobunum, for in 
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this gefios the fiegments of the bodf are diatinctly traceable above^ while 
in Oagrelia the upper surface ia almoet nuiforsnly coriaceous^ only the 
terminal poition consisting of distinct segments. As regards the positllon 
of the eyes with their smooth margins, and also as regards the form of the 
palpi, falces, feet, &c., both genera tremnch alike. In OapreUa the meta* 
tarsal and tarsal segments are very numerous, differing with the length 
of the feet; the former vary from 5*8 on the 1st and 3rd pair of feet, 
and from 7*15 on the 2nd and 4th pair, the latter vary from 20-80 on 
the 1st and Srd and from 30 to about 100 on the others \ all the joints 
of the tarsi become very gradaally shorter towards their tei'minstions, 
and each of the tarsal and metatnrsa! parts is provided at its end with a mU 
note spine. Herbst described from the East Indies a brownPAafauytutn 
m&noeanihum which has the thorax posteriorly trnneated. Koch dcscrib* 
cd from Bombay an Acaniion6tu& niyer (Arach. xvi, p. 61, p. 159, p. 
1541) which also differs from the next species in the form of the body. 


GagreUa atrata, Sioi. PI. XVIII, Fig. 2, Pi. XX, Fig. ll.» 

The whole body is finely granniar, above entirely block, below ashy or 
brownish ; the falces or chelicoroH, the two terminal segments of the 
palpi, the anterior small portiuna of the femora and th"e tarsi yellowish 
or pale brown, the rest of the feet, &o. blackish brown. 

The oephalothorax is somewhat semilunar, convex, in front 
provided with two short spines, at the lateral edges eraarginated 
opposite each coxa; posteriorlyitiBcoucave,witfaadoublo raisedmargin ; 
the tuber cle, bearing the eyes laterally, is si (noted somewhat below the 
middle : it is narrow at the base and furrowed along the middle. In 
front and at the sides of the ocular tubercle there are, besides, some 
indistinct depressions on the surface of the thorax observable. 

The falces are thin, equal to about two-thirds of the length of the 
palpi, with the terminal claws brown. The palpi are also slender and a 
little shorter than the body, termiziating with a single strong claw.-— 
The lip ia very small, the so-called mgxills rather long, and in 
common with the projecting bases ol the palpi provided with short 
soft papilltt. The stem nan is long, broader posteriorly, slightly 
concave at the aides and with the front edge, under which the sexual 
opening is aituated, somewhat raised. The coxae are long, depressed, 

• This repreaeDtaa more oommon variety with a aborter bodv, than the one 
eliewfi ID Pig. 3| PI. ZTIU. . 
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with semted cdgoe; tha feat are long and alandet) the aecond ia the 
loDgeat; e little more than ten timea aa long aa the bodf, then coiue 
th» 4th, Srd, and lat, the laat two being snbeqnal, and a little more 
than half the length of the firat. The ringle claws are diatinct onl^ 
oil the two last pairs of feet. The abdomen is abont ono-tbird longer 
than the thorax, with sabparallel aides, and yeiy obtoaoly pointed 
posteriorly; the aorfaoe ia slightly conrex, ooriaceoua, with the seg¬ 
ments,—except the laat three which are sitoated low down,—very 
indistinctly marked $ a Utile before tbe centre it baa a solid almost 
psrpendicnlar spine. On the lower side there are only fire segments 
yery distinctly marked; below the baas of tbe stomnm there is on 
each side a small trachean opening. 

Length of the thorax 2-2 ^ m.m.; its width 4.5—6 
I abdomen 4.7—6.8 m.m.; — 4.6—6 „ i, 

■ ■ one foot of the first pair, . 22 m.m. 

- 2nd . . 87 „ „ 

-Srd . . 20 „ „ 

-^-4th . . 82 „ „ 

Loc. Neighboarhood of Oalcutta; I obtained a fetr Bpecimena in 
an old native hat, and sonio others among old branches of wood. The 
animals are very quiok in their movoineiita» 


V »> 


Gagrella signata, 8(oi. ^l. XX, Fig. 10. 

The entire body is finely grannlar, a yellow line begins at the front 
end of tbe thorax, divides joat before the ocniar tnbercle, each branch 

A 

becoming widened and extending along the lateral margins of 4he 
abdomen posteriorly; tbe middle part of the abdomen is parely black, 
the rest of the thorax and the feet brown with the joints darker, the 
palpi and falces on the lower earface rather pale, the sternam and 
abdomen partially ashy. 

This species which in general form resembles the former, differs 
oonaiderably in colonring. The body is rather abort, or broadly oval; 
the oephalothorax has no spines in front, it has, however, a double 
ridge posteriorly, but the margin is moderately concave. The abdomen 
has one high and nearly perpend ioolaripine placed before the centre. The 
under surface is also quite similar to that of the last species, the coxa 
being flattened and serrated on the edges &o., (see fig. 10a)» The most 
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imporUat distinction consists ia tbs Isi^th of the foot; those of the so* 
oond pair being the longest, nearly 18 times longer than the body, the 
tarsi are equal in length to the each preceding segment respectiyely ; 
the first pair of feet is scarcely longer than one half of the second, and 
is the strongest; the 4th oomos next to the second but is much shorter, 
while the Srd is only little shorter than the first. 

Length of the thorax 2.7 m.m.; iU width posteriorly 6 m.m. 

' >■ - - abdomen 5.2 m.m.; 6.5 „ ,, 

one of the fiiist pair of feet .«.«•»««» 50 m. in. 

■ 2nd ■■■' 95 P9 if 

-- Srd ■ — 41 „ if 

-4th . 63 „ 

Loc. This species was sent by Mr. Peel to the Indian Museum, from 
Sibsaugiir in Asmui ; it appears to be very rate; I have not observed 
it anywhere about Calcutta. 


Order, ARAN ACE A. 

Family, LINTPSIID^. 

HEKSILIA, &ot>ny. 

This genus was establiBheci for a species, H, ca^tdata^ from Egypt, 
collected during Napoleon’s expedition to that country. Lucas 
published in 1836 in Cuerins Magasin de Zoologie’’ some valuable 
notes on the genus, pointing out its peculiarities as regards the position 
of the eyes, the great lengtii of the slender feet and that of the two 
posterior appendages of the spinners. Lucas also described two species 
from the Malobar coast, indica and Savignyi, hut Walkenaer 
(Aptercs, I, p. 872,) considers the latter to be a young specimen of the 
former, though (1. cit., vol. iii, p. 433) he again does not seem to be 
certain of his former suggestion. The same author separates here 
H^tilia into two groups which he calls ** HeteropoA” and Ortho- 
podes,’* in the former the third pair of feet being very short, in the 
latter subeqnal to the others. The species which I shall here describe 
belongs to the former group; it is qnite distinct from either of 
the two forms noticed by Lucas, but it is rather aimiiar to a species 
described by Black wall from one of the Gape de Yerde Islands 
(8t. Jago); 1 shall, however, point out the distinction of both (see Ann. 
and Mag. Nat. Hist., 1863, Srd eer., voL xvi, p. 80> 
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It \n diffionit to find an appropriate pontion for the ganns, hot from 
the general appearance of the bo^ly and the diatribntioQ of the eyes, it 
8601118 to mo that ller$ilia has a groat relation to Liipyphia^ Its habits 
aiD, however, very similar to those of Philodr<mu$i and the same is 
the case as regards the proportionate length of the feet; it may, 
therefore, be also correctly placed near, or in, the family Tuomistoa. 

There are several species fonnd all through India, Burma and the 
Malacca straits. I have observed them mostly on palm-treoH, the bark 
of which they much resemble in colouring; they are eometimes also 
called mnngoo spiders. 

Herfiilia Calouttensis, Stol. Pi. XX., Fig. 9. 

Cephalothorax scarcely broader than long, the ocular region 
narrow and strongly elevated, the posterior region with the lateral 
margins strongly curved, with one longitudinal central and two 
transverse fine grooves; the anterior part is the.smaller. Tho grooves 
and the margins arc partially dark hrownish, the rest is yellowish, 
thickly covered with short white hairs. 

The eyes are in exactly the some position as in tho type spocies; the 
two antuvior on each side form with the posterior laterals nn ascending 
triangle, and tho anterior laterals are very small, sitnntod in front and 
below the posterior lateral a; of all the eyes the outer lor centrals are 
tlio largest. Tho immediate region round each eye is dark brown. 

The fulces are shorter than the stemumf sub^cyliudrical, at the base 
rather contracted, pule brown with mcMlerute dark brown claws. 

The lip is broadly semicircular, short; the maxilho semov^at 
higher, thick at the baso, attenuated towards their ends and strongly 
converging. The jialpi are thin, more than double the length of tho 
fakes; they are yollowiah with black tips; the lip and maxillse are a 
little darker that tho other organs. 

The bteruuiu is almost broader than long, flat, gi'eyish brown, 
thickly set with hairs, anterioriy emarginatod, posteriorly obtuse* 
Tho feet arc sleuder and vbry long, the first being the longest, then 
tho second, which is only a little shorter than the fouitb, and then comes 
tho third which is about equal to ope*half of one of the second pair. 
Tho colour is pale yellowish with dark terminations to the joint. 
No bunilfl ore traceable* 
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Tho abdomen is oTal^ poeteriorlj broader and more inflated, 
obtusely pointed at tbe extreme end; tbe anterior edge slightly covers 
the thorax. The general colour is a fawn or pole brown, with 
very numerons equally dislributed white dots; a dark brown band 
extends from tbe anterior edge to aboot the middle of the abdomen, 
or more than half of its length, and at the end it is provided with 
short procesBes. Laterally, from the anterior edge, a thin sigsag 
brownish stripe with one blackish dot at each angle runs to the 
anus. The lower side is of a uniform greyish fawn colonr, and 
thickly covered with whitish hairs. The epigitiinm is eligblly promi¬ 
nent. brownish, with a thickened white posterior margin. The 
outer appondages of tho spinners oqnal in length to tho body; they 
consist of three Joints, the first being very small, the second about 
thi'ee times as long as tho former and tho third somewliat inoi^o than 
three times as long os the second, gradually attennating into a point. 
The middle pairs of spinners extend only to half the length of the 
second Joint. 

Length of thorax «• •. 8 m.m.; its width in the middle 8 m.mi 
' — abdomen 6 ; ■ 4.5 „ ,, 


« >» t 

• of ono foot of tlie first pair, 

- 2nd- 

-Srd- 

-4tli- 


22 
20.5 
8.5-9 
19 


m.m. 




II II 


II II 


From Blackwall’s If, t^rsicofor this species differs by having tho 
second pair of feet almost quite as long as the first, by tho want 
o^j^rbitiHh bauds on tbe feet and the different markings of the 
thorax and abdomen, the latter possessing a number of dark spots 
extending from tbo posterior end of the dark longitudinal band to the 
spinners. 

Loc. Neighbourbooil of Calcutta; apparently very rare, only one 
full gro wn specimen having been mot with during a period of two 
years collecting of Aracknoidea in this vicinity; it was caught 
on tbe wall of a house. I subsequenlTy observed another young 
specimen in my own house; it moved about cither forward or 
sideward, flatly pressed to the wall, exactly like a Phihdromuif and 
appeared to be very shy. Like the young of Thihdromuif this young 
Herfilia was more hairy than the full grown animals are» 


28 
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ZrOOSIDuB. 

DOLOHBDES, Latretlle. » 

Tho apccioa of ihi% gmm are cUcfljr c^MracicriBed bj tbe an atigO' 
meni of thair uyetii of wbicli tlie foar anterior arc small and in one 
Kne, wbilo tho foirr poattrior form a iraposcnd, Darrower in front than 
behind. Some of the epecios hare short feet and in general oharactor 
resemble the Lycotue^ with which the dnpoeittoti of the ejes mostly 
agrees; other epecies have long feet ami reacmble the Pkiloircmi of 
the TitoifiBiD.s, or the Nephila of the EraatniU. I rather think that 
a few good generki or finbgeneric^ ^ distingnished 

among the forms now referred to Dofomedst, but my present rery 
scanty materials do not permit mo to enter into the details of this 
ijnestiou. I shall note only one species which appears to be partiou- 
krly inter^tiog. 

Doloni9d68 longizxiAnuB) Stal. PI. XX, Fig. 8 . 

9 . The ceplmlotltomx is large, more than half tho length of the 
abiloiiMii, rooiulish oval, slightly convex, narrowly truncated, aud sloping 
in front and behind \ yellowisli brown with dark brown margins, and 
a pair of rather brood longiiodiual bauds of tho sauM colour in tho 
middle. 

Tlie ceplmlic vogion is very Uttle ckvated, and not distinctly 
separated from the posterior, which has a short groove in the centre. 
The lour sniaU anterior eyes are on the front ride, they are grouped iu 
two pairs though not well *<lefine<l f tlie four posterior, mm^h larger 
eyes form, as usually, a trapeaoid, the nuteriors being the smaller o^pa, 
and placed nearer to each other than tho {KHiteriois. 

The falces are oylindrical, little shorter than the stemam ^ with 
small claws ; they are yellowish with a longitudinal broad streak of a 
brown colour. 

The Up is subc^oadrate, broader than long, snb-troncate in front ^ 
the maxilhe are longer than broad, about double tho length of the Hp, 
very little broader at their tevminationa } the palpi are inserted at the^ 
upper basefl, they are thin, the 2 ad segment being the longest, and next 
comes the 5th; all these organs are pale yellowish, covered like tho 
rest of the body with short hairs, only a few of them being blackish. 

The sternum is oval, troucate in front, obtusely pointed behind, hairy. 
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yellowish with a brown, partially intempiod atrcak near the m&rgivi, 
opposite the thickened coxa of each of the Uiree first pair of feet. AU 
theae are remarkably elender, and aa regards proportioned length rather 
different from those asnally met with iu other species of Dolomadu^ 
Tlio first pair is by far the longest, the 2rul and 4th are anbequal, and 
the third is a little longer than one half of the 4th. 

The abdomen is aab^oylimbical, about half as long again aa the 
thorax, but narrow, truncate, and aliglitly oovering the base of the 
former with its anterior edge whioh is provided with a number of stiff 
abort hairs. The centre is oocnpied by a brown streak attennating pos* 
toriorly into a point; the remaining portion of the upper sarfaca lisa also 
a brownish tinge bat there are nunjeroosgreonish white shining dots on 
at; tbe aides poMCss a few darker oblique transverse hlotchos and are 
bounded above by an undulating whitish margin; below, the narface 
is p&Ie yellowish brown with two narrow, wlutisli, somewhat raised 
lines, boginiung at the eoxnal opouiug aud conveiging towaids the 
spinnora which are tonninal. 

Length of cephalothorax 4 tn.m.; its width an the middle 4 m.iu. 
- abdomon 7 „ „; - 3 „ „ 


-one foot of the let pair .. 

"nd 


3rd 

oe#a# mV 

15 

iifli 


... ^ ft ft 

This is a very pecnliar species of Dohmedes ; it entirely agrees with 


this genus in the dispomtion of the eyes, the general form of the body, 
t^ length of the falccs, the form of the lip and maxillic &c., all 
coaractors upon which genera of Arachnoids are almost solely based; 
but the feet aro those of a Ntphila, yery sleuder, tbe first pair being 
the longest, while in Dolomdif tbe fourth is uNually the longest, or 
at least sub-equal to the first. Tbe shortness of the feet of the 3rd 
pedr is also reruaikable, but as there are several species of Dolomedet 
known with cc^ually long feet, I rather prefer placing the species in 
this genus than proposing a new one, especially as I am at ]>reseat 
^nly in possessioa q£ a single specimen. 

Loc. Neighbourhood of Calcntta, apparently a very rare form ; I 
obtained it a lew years ago in the botanic garden on the leaf of a tree, 
but never met aguu with a aevond specimen. 
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Family SALTICIDM, 

8 PHA8US, Walck. 

Blackwall classifiee the epedesof thie genna in the family LTOoainA, 
hut tho short truncate form of the cepbalothorax, with the uueqaal cyoe 
disposed in front oi it, sceius to me to indicate a much greater relation 
to tho SiLtiGiDA than to the last named family. I have obaorved 
eeyeral species in various paite of India} they generally hunt after 
ijtsects among gruesoa between which they jump about oxactly like do 
the epeciea of Snlticm on walls, they eomotimes also form a amall 
loose fitiare \ some of them defend tbemselves furiously when caught 
with the hand, and if released they drop supporting themselves by a 
single thread. Walckcnaer in hie work (lusoot. Aptbresp vol. i, p. STC), 
cliaracteriaos a B|)ecies 8, mdfcus, which was sent to him from Bengal with 
the following words abdomen forrugineux, bordd de noir; corsclot et 
puttes ferrugineux/’ It is impoesihle to identify a species from such a 
description, for the colour of specimens, when not well prosorvedi 
very much changes in spirit. I have not seen any species of that 
colouration, and very likely the specimen from which tho above 
doboription was taken, was first dried and afterwards put in spirit, in 
which cose a reference to general colouration is as good as woi tlilesa. 
The groon colours of the 8pha9iy and also of the very rapidly 

fade away in' spirit, chauging to pale or greyish brown. 

Spliasas viridaiiti8» Pi. xx, Fig. i. 

$ Oopholothorax oval with the cephalic part high, convex, narrower 
anteriorly than posteriorij \ the thoracic part is much broader, with con* 
vox sides and with a deep groove in the middle, in continuation of the 
two grooves which separate it from the former^ both parts are uniform 
pale green, with two small, brown, lateral spots abont the middle of 
the upper surface, and some other equally small dark green dots, 
irregularly distributed over the surface; haiis very few and short. 
On the front side a broadish, dark green line runs down perpendicular^ 
ly from each oi the first pain of eyes to the base of the fulces and one 
similar line is seen laterally \ the lower comeis at the base of th^ 
lalces are purplish. 

The eyes are situated close together on a roundish, upper anterior 
protuberance of the thorax whioh is reddish, or rather violet brown, 



Indian Aratkn<fi\ 


221 


1869.] 


and thickly covered with abort, dcpreaaed, gr^y hairs. The] two 
anterior eyes which are aitnated on the front snrface are very small, 
those of the second pair placed near the edges of the thorax are 
the largest, and the posterior, arranged in a ctirve, are of median 
size. 

The falces are long, pyramidal, thick at their base, hocoming 
gradnally thinner towards their ends; they are of the same green 
colonr as the thorax which has, below and externally on each aide 
where the falces are articulated, a small brown spot at the edge; tho 
claws of the fsloes are comparatively very small and pale brown. 

Tho lip is green, long, narrow, with an attennaied and pointed ter¬ 
mination ; it is a little shorter than the maxillc, and these again a 
little shorter than the inaudibles. The maxillo) are dilated at tho 
base where the palpi arc inserted on the outer side, somewhat con¬ 
tracted in the middle and again slightly broader at their cods, which 
from a pale green gradoully pass into a brownish hno. The palpi 
are thin, provided with short black hairs. 

Tho stemnm is grass green, small, depressed, somewhat heart-shaped, 

being anteriorly slightly indented. The legs are pole green, with 

immerons scattered black licurs which, os likewise those on the 

stemnm, originate from smaller or larger blackish tnbei'clca; they 

become much longer on the tibim and tarsi, than they are on tho femora. 

The first pair of feet is the longest, tho second comes next, but it only 

slightly dlifers in length; then comes the fonrih and at lost the third, 

which is also only a little shorter^tban the fourth. The inferior central 

portions of the femora of the first pair are distinctly carmine red, and 

a slight tinge of this colonr is also observable on the femora of the 

* 

second pair. The ends of ail the tarsi become brownish and each 
terminate with two short black claws. 

The abdomen is pjrramidal, distinctly separated from the body, 
mostly rievated at its anterior end, and partially covering the thorax, 
broadest near the middle and then very gradually tapering posteriorly 
to a point, on which the anal appendage slightly project. It ie of a 
uniform yellowish or sometimes bright green colour, with some lateral 
stripes or corrugations posterioriy, extending over ihe whole hroadtli 
of the abdomen. About one-fifth distant from the anterior end is a 
silvery white, horse shoe shaped mark, formed of four somewhat Taitcd 
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dots, osd extending posteriorly on either side, nntil the white stripe 
gradual)y dissppears \ this tbdouiiosl white stripe is only seen in 
full grown specimens. The genital opening lies between two small, 
green tnborclee, and the trochean opercnla are Urge, oval, lateral, 
quite flat, posteriorly white margined. 

Length of cephalothorax (i m.m.; its width abont the middle 4*5 m.m. 
i abdomen .. 


8 » « - 

— anteriorly 

• a 

lat pair 

. 82 

m. 

>m. 

2 nd — •.«. 


21 


8 rd — .... 

. 28 

>2 

»» 

4th—— .. . 


n 

n 


This, as likewise the next species, differs from most of the European 
forms of Sphaaua by the elongated narrow Up, but the pyramidal 
simpe of the falooe, the anangement of the eyes and the whole form 
of the body agree with tlie typo of the gcntis. 

Loc. Neighbourhood of Oalcntta; appears to be rare, ihriw 
ei>ocitnens were found while banting after insects botwoeo the Urge 
leaves of a low shrub. The male was not observed. 


Sptiasus similaris, Sid, Ph XX, Fig. 2. 

Cophalothorax soboval, truncoio in front and behind, very high, 
with convex sloping sides, and slightly uarrowor at the ocular region; 
y olio wish, covored with eery short biownish hairs which form two 
parallel longitudinal lines along the centre; and two other siinUar once 
aro also |>artiaUy conspicnons on tho^des of the thorax. 

The eyes aro situated on the upper anterior part of tlie thorax. 
Tlie four posterior ones form, as usually, a curve with the convexity 
directed backwards; the external ones aro placed laterally in front, tliey 
are more distant than those of the previous species. The two eyes of 
the second row are situated in front of the curve, they are ratiior 
close togother and are the largest; the four posterior ones are 
sniallor and sub-oqual; a round Uack spot extends from oach oye into 
the central space surroundld by them. The two anterior eyes aro 
.closer togother than those of the second row and are very small. The 
entire region occupied by the eyes is covered with short silvery hairs. 
A ooufipicuoas but very fine dark line extends from each of the email 
anterior eyes towards the margin of the thorax, and is continued on 
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the fakes; there is also a minute dark spot on the external nngic of 
the thorax whole the falcos articnUie. 

The fakes are pj^ramidal in ehapei vertical, tapering gra^iually 
towards their ends; they are greenish with a brownish tinge neai* the 
aiiicnlation of the small claws* 

The maxills are elongated, very little broader and roundish at 
thoir terminatioDs, somewhat shorter than the fulces; the palpi are 
articulated at thoir external bases, bnt the maxillce are only thicker at 
ihu placQ, not being dilated in front. The lip is somewhat shorter ilmn 
tlie maxills, slightly wider aboal the middlo and conspicuously con¬ 
tracted and produced at the end. 

The sternum is rather roundish, (mnestod in front and snmewimt 
pointed posteriorly; coospicnonsly indented at the point of articula¬ 
tion of each coxa. The first pair of feet is the longest, the 2nd and 
4th are sometimes perfectly eqnal, sometimes the 2nd is a trifle longer i 
the 3rd pair is only little shorter, than either of the two last named ones. 
The sternum, lips, maxiUcs and coxm are yellowish green, the femom 
are purely gieen, snd all feet are covered with very fine whitish and 
with larger atifl black hsirs. The tibiae and tsni have a brownish or 
violet tint, and the black Lairs on them are long^nd spiny. The 
tenninal part of the tibiae of the last pair of feet is almost black. Kach 
of the femora have on the internal udo two black longitudinal lines, 
of which the anterior one is the more conspicuous; above, there are also 
two or three obsolete blackish lines* 

The abdomen is much elongated, thickest in front, but scarcely 
covering the edge of the thorax, and gradually tapering towards the oval 
end •f it is wholly covered with very fine hairs* The front part is pure 
silvery white, the rest is pale brown. Two very thin conspicuous white 
lines, intemaily margined with dark brown, and forming an elongated 
elipee, onite in the middle and continue as a single white central line 
towards the end; this posterior part of the line becomes occasionally 
obeoUte* Three white lines originate anteriorly and partially laterally, 
emd convene together above and posterioriy, but they do not reach 
the centre, and are on both sides margined with dark brown. Laterally 
there are very numerous short white stripes which dao become obsolete 
towards the posterior end. Below ia a longitadiaal central black 
band, accompanied on either side by a slightly narrower silvery one. 
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Tlio gpiiinors arc blackinh, the goiita] oponiQg on an obttuo dark 
b^>^vn tuborole^ and the traclioan o[iercu1a are largo, gubovol and verj 
jmlo brown. 

9 Length of the thorax 4 m.m.; its width about the middle 2.5 m.in. 


- abdomen 7 „ „ - 

— anteriorly . 


14-6 .. 4. 

^rA 

12 

■,, 1 4th ' — .... 



i The male is in colouring entirely similar to the femalo, bnt is often 
considerably smaller. The cephalothorax is shorter and stonier in pro* 
portion, and the abdomen thinner than in the 9 * The terminal joints of 
the palpes are at the base strongly inflated, in young specimens greenish 
or bro\TniRh, in full grown ones perfectly black, below with a large 
opening fitted out with soft skin and a homy laterally pmjecting block 
flogellum \ the whole is surrounded with varioue longer and shorter, 
black, stiff hairs (see pi. xx, fig. 2c). 

Lengtli of the thorax .. 8 m.m.; He width about the middle 2*5 m.m. 

-abdomen 6 „ „ ■ ■ anteriorly .2*5 „ ,, 

Length of ono of the 1st pair of foot,. 13 m.m. 

-2ud.. 12.6 „ „ 

-8rd.. 10.6 

-4th-11 




» n 


For some time I regarded this species aaidentical with S^Jtasui kpidiiSf 
Blackw. (Ann. Mag. Nnt. Hi^t. 1864, 3rd ser., vol. xir, p. 36), bnt 
judging from that author’s description, it must bo considered ns 
distinct, differing by the markings of the ccphalothorax and of the 
abdomen, by the elongated form of the lip, etc. 

Loc. Neighbourhood of Calcutta, very common (in April and May) 
among grasses, hunting after insects etc.; it occasionally makes a veiy 
loose snore. 


IbmiJgf TSOMISTDi^. n 

I hardly think a distinction necessary between TlonxiBw and 
Xi/$iicus in the mauoor as proposed by Koch, and accepted by several 
arachnologista. The unequal size of the eyes is in no way associated with 
the greater length of the 8rd pair of feet, as pointed out by Prssch (see 
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ZooL Bot. Gesellfich., Wien, toI p< 605). I hare compared 
several speciee rogarding this point, and I bolieve that the distinction 
has hardlj snbgonorlc valno; it is not at all conetani, neither is 
the tmiicAte form of the cephalothorax. With reference to Black wall's 
new gp.nns I may montion that this name has been need 

as a generic denomination already several tlmce; once in botany 
and twice (by Lamonronx and 1 /Ca) in recent and fossil Zoology. 
The name must bo replaced by a now one, tuongh, judgi^ from the 
deMription, it 1 b very difficult to trace ita generic distinction from 
Sphaeue, 

Tho specioe of this family are readilj^ recognised by their de* 
pressed form aai the feet strongly bout forward (at leut tho two 
anterior pairs). They form two natural groups, ouo reprcRonied by 
ThwnUui which has tho two laat pairs of feet much shorter than 
the two anterior onen, and the other by Flnlodremui which has all tbo 
feet of more equal or subcqual sine. To this last genus belongs one of 
onr largo spiders w'hich is very often scon on the walls of houses 
&o. &o. \ it mns about with the greatest rapidity, and daily con* 
sum os a large number of insects, being especially active at night. 
There arc besides a groat nnmber ot other sin^ilar species widch 
occur in our neighbourhood. Several new genera have been lately 
cBtablislied through tho examination of the Swedish and N. Gertuaa 
species belonging to this group. 

Thomisus (Xysticus) pugilis, Sid., Pi. XIX, Fig. 8. 

9 Cephalothorax large, snlxinadrangalar, somewhat narrow anteri- 
orly, broader in the middle, with sloping aides and convex edges; uni¬ 
form pale yellowish green; Che front is truncated with projecting 
edges, obove and laterally marbled with brown, and near the upper 
edge with some more o? teas eon6ueQtwhiti;<b spots. The wliole of tim 
thorax is covered with very minnte pustules from which originate 
very short white hairs. 

The eyes arc disposed on fcont^ of the coloured fore part 
*of the thorax. The first pair is utuated about the middle of 
the vertical front, the eyes bring rather distant from each other; 
those of the second middle pair are still more distant than those 

• Adh. Mag. Hat. Bisif 186S, Ird ear. X., p. 4S7r 
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of tbe firat, bat neulj of equal eiae and aitnated on tbe upper front 
edge. The anterior Uienk are the largest and situated before the 
upper lateralprojectiona of the front part of the thorax; those con« 
stitotiog the poBteri<» lateral pair are placed on tbe same projections 
near their pointSi behind and a little below. 

The telcos are short, thick, greenish, eorered with block hairs, and 
provided with siuall brownish clawa. 

The lip ia elongated, sligbtlj narrower at the end than at the base. 
Themanditlos are abont one*third longer than the lip, narrow, sUghtlj^ 
expanded, rounded at the terminations, and Uiickened at the base, 
where on the upper extern^ side the thickened palpi are articnlatcd. 

I ho BCernum ia. small, oval, slightly truncated in front, the coxm 
of tlio feet ationgly swollen and projecting above the surface of tho 
•ternum. The first and second pair of foet aie subequal and longer tlian 
the third and fourth, being again subequal and not much above half 
tbe length of the former. They ore like the sternniu yelluwiali gteen, 
with a brownish tint towards their toiiDiaationi; tbe end of the tibice aud 
tarsi have on the iuoer side a nambo^f strong slioit spines of a brown 
colour. The tarei each have two black strong claws and two opposite 
* smaller, pale coloured ones; on tbe (ourrii foci each tanuy, however, 
boa 6 minute black clawt« 

Tlie abdomen ia roundUb in front, reaching partially over the base 
of the thorax; it wideus gradually, nntU in about two-tliirds tbe 
distance from the front edge, it aitaina its greatest breadth, marked on 
either aide by a projecting angle; from this it rapidly contracts towaida 
tho abdominal point. The coluor ia uniform pale greenish yellow, with 
two minute brown dots near each of the angiea of the greatest 
breadth. Tho edge of the anterior part ia finely granulated and some 
little distance from it rune a row of similar fine granules separated from 
the marginal row by a groove; in the middle of the abdomen are fiVo 
minnte depressions arranged inform of a triangle with the point directed 
towards the front. The posterior abdominal end ia marked with a few 
transverae, slightly nndnlating ridgcillfrba lower rarface is on the aides 
finely corrugated, in the middle flattened, with two slightly converg¬ 
ing rows of five minute impreedona, sitnated between the genital porn 
and the apinners. The trachean opercula are lateral, small, having 
posteriorly a transverse alit $i the end. Of the spinners the posterior pair 
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is tbe for the ringle Anterior protnbenace has no opening, and 
there arOj therefore, as in the Speiride^ only two pain of true s{niuiers» 
Length of the thorax 2.7 m.m.; its width 4 m.a. 


^ahdomen 5.$ n ^ n >i 

- one foot of the let pair, «•« 14.5 m.m. 


2iid „ •«« 14 „ „ 

8rd ,, 7 ,, p, 

4th ,, *•« 8.5 „ „ 


i The male is extremely small, almost minote when compared 
with the $ ; it ia reproeeDted on pi xiz, fig* Se, in its nataral liao; the 
coloar and general form does not in any partienlar respect differ from that 
of the Q ; the palpi are stont, short, the terminal segment being sab*gIo» 
bnUr, with a large opening below into which the rather thick flagellam 
is coiled (Sg. 8 d )} the hairs all round the aame are blackish and short 
This belongs to the few anioolonred iperiee of tbe type of Z%. ssfyetntM, 
Linn, (c^reuj, Wdlok.). It has tbe anterior pair of lateral eyes 
somewhat larger than the others, bat this does not appear, as I have 
already stated, to be a safficient rwason for institnting a separate gen as 
under tbe name of Xjfntku$. 

6 lack wall (Ann. Hag. Nat. Hist., toI. ziv, Srd p. 38) describes 
from India another species, Thom* iubero4u$ which is of a brownish 
colour. 


Loo. 1 foand four specimens of this beaniiful species inside flowers 
in the Eden Garden at Calcntta; not only the form of the thorax 
but also its coloration strongly reminds one of a minute crab, the 
backward movements are also those of a characteristic craVsptder; the 
specimens generally hide between the anthers whei*e they watch for 
insects. 


^omisus (Zysticiis) elongatuflt 

$ Cephalothorax qaadrangnlar, convex, the oeolar portion in front 
tnincate, a little narrowed with gpjeciing comers, the posterior lateral 
margins of the thorax being slightly cur^d; a broad white band runs 
posteriorly, from the anterolatenJ comers, it occupies the whole length 
of the thorax, and is ^ghtly indented ^th black on each ride of its 
base; the eloping flanks are brown, and the margins again white with 
a very thin brown atripe at the extreme edges. The first pair of the 
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Yni#rUe^ and the correeponrling pair of tlie lateral eyes, are placed on the 
perpendicular front aide of the thorax; the former are on u slight pro¬ 
tuberance cloBO together, the latter which are a little larger near the 
edges below the projecting comers; on tlie other side, still nearer to the 
outer pointy the posterior laterals are situated, being directed back¬ 
wards; the posteidor central eyes are above, near, but not quite on the 
front ridge, tlioy are nearly twice as for apart 'from each other than 
the anterior centrals; in size they hardly differ. 

The falces are very short, brood at the bane, gradually tapering 
towards the tips which are famished with Kmall simple claws; their 
iengtli is about equal to that of tho sternum, the colour is pale brown. 

The lip is rothor elongate, broad, snbtruncato in front; tho maxillcc 
are about one-third longer than tho Up, thick at the base, narrower 
At the tips with which they converge towards each other. 

Tho palpi ure stout, a little more than double tlio length of tho 
maxilleo; both arc pale yellowish brown, thickly Sot with short Hiitt 
hairs towanls their 

Tlio stcrnnni is NubtriAiignlar, trnneate in front with ronndiKh comors, 
gradually bocoming narrower posteriorly. Tho iwi of tiie let and 
2nd pair ai e among tho largest, and sobeqiiul the first being very little 
longer; those of tlie Srd anil 4th are again anbequal, tho fourth 
which is about equal to only one-Iialf the length of the second pair 
being slightly longer tlian the third. The femora are long, sub-cylindii- 
oal, very finely granulated; the terminal portions of the tibiae, and the 
tarsi of the two first pairs are on the internal side provided with stiff 
dopi*esscd hairs of abiowniKh colour. Each tarsns of tho four anterior feet 
temiinatee with four claws, two being stout and black and two smaller, 
pale brown; on the foiu* posterior feet the claws are much more slender 
than on the auterior. 

The abdomen is sab-cylindrical, slightly narrowed and truncate in 
fronti where it partially covers the base of the thorax; in tbe middle 
it IS somewhat infiuted; pointed and slightly elevated at the posterior 
end. The general colour is greyish white, producetl by numerous short 
hairs intermixed with others which are stiff and black. There is a 
conspicuous dork central band with a white stripe on either side; the 
dark band inclndes four pairs of lodistmct blackish spots, beginning 
about the middle; near the end is a dark X mark, formed of minute 



Artuhnniden. 


' 220 


1869.] 


yellowish dote snrrounded with black, and a number of similar spots 

yellow and black occupios the posterior end. The upper rides are marked 

with on morons raised linos, convorgiug towards the terminal upper por* 

tion of the alxloinen. Below there aro a number of similar raised lines, 

separated from tbe former by a broad whitish band ; tliey begin at the 

side of the trochean oporcula and convergo towards tho spinners which 

are short bnt prominent, Tory closo together and some distance from 

the terminal end. Below, tho median region is occupied by a similar 

greyish band ns above ; tho genital opening U very small, Iiirnished on 

each sido with a miimte tubercle; the tracUeau oporcula aio largo, sub- 

qiiadrangnUr, browninh, with a transverse slit at the ]> 0 Hterior end. 

% 

Length of thorax 2*5 m.mr, its width in the middle 2*16 iii.m. 


abdomen 6 


. 2 - 8 


Length of one of the fiist pair of feci, 10*5 

-2nd-10 

-Sid-4*6 

-4th 6*2 


Loc. Neighbourhood of Calcutta ; on trunks of trees, apparently 


very rare. 

Thomisus Feelianus* Sioi. Pi. X2C» Fig. 4. 

9 The cophalothorax of this species is broadly oval, slightly con* 
vox, truncate in front, narrower on tho sides of the ocular region, and 
with strongly curved lateral edges \ broim above with tho margins 
all round pule yellowish white, and covered with very short hairs. 

TliC anterior part of the thorax, where the eyes are situated, is not 
markedly raised; the eyes aro arranged in two rows, the anterior ones 
lie on the slope, the posterior above, near the e<Ige. The four midiUo 
eyes arc small, equal, and form a regular square; the anterior laterals 
are sensibly larger than any of tho middle ones \ the posterior 
laterals exceed the size of the latter by a mere trifle, they are direct¬ 
ed backwards, forming with the posterior centrals an cosy curve, con¬ 
vex in front. Tiie falces are short, stout, sub-triangular, broad at tho 
base; on the inner side rapidly sloping toi^ards the end, where a large 
number of short thick hairs exists; they are white, the short fangs 
being, however, pale brown and their joints pale whitish. 

The lip is narrow, longer than broad, sublrnneate at the tip ; tbe 
max ills are of about double the length of the lip, also narrow, 
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#nTcrging towards their ends and roondish on the ooter anterior edges; 
thoir base is slightly thickened aboya where the palpi are inserted* 
The latter are short and thick; their second Joint is the longest, and 
next to it in length comes the fifth. The lip, maxills, and three first 
joints of the palpi are paro white, the two lost Joints brownish and 
thickly set with stiff, dark hairs* 

The stornnm is almost ri^^alarly otoI, slightly truncate in front, 

4 

Out, white. The coxe are short and thick ; the feet of the two first 

pairs aro almost perfectly equal, the femora are stout and in front 

granulated* The tarsi have only two joints of which the terminal is 

much the shorter one. The feet of the two posterior pairs are sub- 

• 

equal among thomsolyes, the third boing the shorter and not much more 
than equal to one half, the length of one anterior foot* Tho joints 
of the tarsi of tlio two posterior pairs are subeqnal, tho terminal being 
little shorter than the other. All the feet aro white, the anterior 
Lai VOS of tho tibia (proper) and the tarsi of the four anterior foet are 
brown, and thickly set with short dark sot®. Each foot terioinatos with 
four claws, two largo black ones and two smaller apposite palo brown 
ones ; on the last pair of feet the claws become rath or indistinct* 

The abdomen is much dopressed, narrower and truncate in front, 
slightly coyoriog the base of the thorax with its edge which bears four 
email tubci'clos. Along tlio lateral and front margin runs a double 
raiKod, slightly undulating ridge. Tho posterodateral comers aro each 
furnished with two Urge whito tnberclos, and a similar largo boss occu¬ 
pies the anal eud below, while above between tho two pturs of tuber¬ 
cles the surface U tmusyereoly cormgateil, and famished again with 
two pairs of shining brown tubercles, (he auterior ones being a little 
more distant than the posteriors* The middle part of the abdomen is 
excavated, with the central portion again somewhat elevated and 
studded over with a few impressions for the attachment of muscles* 
Except the five white and four shining brown tubercles and a white 
longitudinal central Hue, the roet of the upper surface is greyish 
brown, The lower side of tiie abdomen is white, it has in the centre 
a few transverse enrved sulci; laterally it is irregulaiiy corrugated, 
supplied with a narrow prominent ridge and some posterior tabsfoles ; 
the cpigiuium is scarcely elevated, brownish; the traoheau slits trans¬ 
verse, very distinct and lateral to it, somewhat distant from the auterior 
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eud ; th^ spinners are short, aitoaUd on the lower terminal edge ai^ 
surrounded with an oral raised margin. 

Length of the thorax 6*5 in.m.; its width aboat the middle, 6*6 m.m. 

■ ■ abdomen 7 5 „ „ ; near the posterior end, 9 „ „ 

' at the anterior end, 8*8 „ „ 

'■ — one of the first pair of feet . .. 20 „ 

-2nd.. 19*6 ,, „ 

-8rd.. 10*5 „ „ 

-4lh.. 11 „ „ 

Loc. This beautiful species was sent, with a large number of other 
noyolticd, to the Indian Museum by Hr. A. C. Peel, on assiduous 
collector and observer of natural litkory objects; it was obtained at 
Sibsagur, Western Assam. 


n u 


I* II 
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Ibmilif, SCYTODIDJS* 

SCYTODES, Latr. 

This gOQUs belongs to the tribe of the Senoentina of Blackwull, 
characterized by the proKcnce of only six eyes. In Sojflodes these 
eyes ara distributed in pairs on the anterior part of the thorax, one 
pair lies in front, and one pair on either side aomewhnt posteriorly 
com pur Oil to the former. 

While other Senoculina, like Dysdera and Sejteivia^ are, as regards 
the fonu of the body, mostly related to the Ltoosin^ (especially 
to Lycoia^ and to tho Tuoiusu)^, the Scyiodse in gmieral character 
seem to be closely allied to some species of the TukaiDii>.s, an opinion 
which, if I am not mistaken, has been advanced by Wulkcuaer. With 
roferouce to this point, however, and also concerning the lUvisions of 
the OctonoeuUaa and Senooalim being natural, grout doubts tnay be 
expressed. I believe that the general cliaractcr of the body ought in 
such cases to bo considered os more important iu a clossificatory point of 
view, than tho single character relating to the position of the eyes. The 
distinction according to these is no doubt convenient, but not always 
natural. Soyiods^y when observed sitting in its natural position, has 
like Thomism the three anterior pair of feet directed forivards, and the 
posterior stretched obliquely from the body, but also with the intention 
of « ii^ard movement. In this position the spiders greatly resemble 

V Vide ScTTOOifotaas/’ and gienu Beyicda in So. SiAon’s ^'Hlst. not. das 
Araign^ss,’* Paris, 1664^ ^ 43. 
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some PhiMroi^iif flo much so, tbat they could ovea eiully be mistaken 
one for the other ; they are rather sluggish in their habits, and defend 
them Helves with the feet and falcea, when disturbed in their quiet 
position; they only spin a few threads bat no net. 

Scytodes propinqua, Sioi PI. XTX*, Fig. 4. 

9 Tho cephalothorax is regularly oval, tnmid, highest near the 
poetorior end, higlier and equal to, or nsnally a little longer and wider 
than, tho abdomen, except in old female specimens in whicli the 
abdomen becomes slightly larger than the thorax. Tiie general colour is 
browDisIi yellow, with two longitudinal dark brown lines extending 
from each lateral pair of eyes bi^kwards, these undulating lines being 
more distinct than tboso at tho mhhlle, and at the sides of the 
thorax which are generally irregularly streaked or marbled with brown. 
Voungcr specimens have a very line, but distinct, central, longitudinal 
dark line, and two or three similar eontiiiuoas, curved linos near and 
parallel to tlio posterior end and to the sides of the thorax. 

Tho central pair of eyes is on a broad prominence like a rostrum, 
and tho laterals are also placed on oblique proroiuouccs wliich are 
UBuulIy black. 

Tho falccs are short and stout, cylindrical, yellowish, with rudimen* 
tary brownish claws. 

The lip is elongated, ohtusely pointed at tho end \ tho maxillse, 
narrow, converging, and little shorter than the falces \ they are not 
particniarly thickcued ut the base where tho pnlpi are inserted, the 
latter being thin and, like tho former organs, yellowish with a few 
black hairs near their tips, 

T1)C sternum is elongated, oval, flat with minute prominences op¬ 
posite each COXA, all of which are tliickcued. The feet are of consider¬ 
able length and slender, they are yellowish, like the sternum: tho 
femora each have, below, two longitudinal dark lines, and the tarsi 
possess two sogmenis, the last being tbe shortor, terminating with two 
block thin claws. Young specimens have the joints of the various 
segments of the feet brown. 

Tim abdomen is roundish oval, quite separated from the thorax and 
not covering its base, very obtusely pointed behind; it is jllpowish 
whitOj like the rest of the body thickly covered with hairs, in the 
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middle with a fow pairs of dark dots, to each of which laterally a 
transverse dark Hue oorreepoads. In yoang specimens there are in the 
central region usually two single dots^ one hehiikd the other; theik follow 
two or throe pairs, the dots in each becoming gradually more dietatit 
from each other; the lateral lines are very distinct. In full grown 
specimens the middle dots oro in paha, the posterior very distinct, and 
the lateral stripes are also replaced by a few dots; only the lowe)' side 
is umforui whitish; the epigiuium is very small and yollowUh, the 
tracheau opercula largo, hrowo and situated next to it, the spiuners 
terminal and very little prumiuout. 

Length of thoiax .. 8*5 m.m. ; its width posteriorly .. 2*5 in.m. 

' abdumcn, 3*8 », ; ' ■ " ■ ■ iu the middle 2 7 


» » > - 

one foot of the 1st pair ...•*••. 17 m.m» 

-2ud..14.5 

-3rd .. 11 

-4Ui — .. 14 


U if 


n if 
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This species very much rceembles iu form and in the general charnotor 
of colouring the Kuropean Sc. i^^cica (Blackwaira Kiiglish Spidersi 
pt. II, p. 880), which has, however, propoiitiouuiely much longer feet, 
provided with browu nugs, aud a somewhat differ out aiTaiigement ot 
the browu marks ou the thorax aud ou the abdoiueu. 


Loc. Neighbourhood of Oalcotta; on shady or dark places betweeu 
old foliage and in houses. A sioular species also occurs iu Burmah 
aud at Feuang. 


The spiders incliidcd in this family more agroc with each other 
iu tlieir general habits, than in any particular struetnre of the body 
the form of which is extremely variable. The artful noU ma^lo by the 
Epeira (liadetM are so well known, tiuit I only need to recall the name 
of this common European species. An a rule, the Hist pair of feet is the 
longest, the third always the smallest, the second and fourth are 
subequal; but in some of the forms with the abdomen hardened above, 
or strongly coriaceous, the fourth (lair ia equal to, or exceptionally even 
^ little longer, then the first. The eight eyes are always arranged iu 
two rewa : the middle four generally form a more or leas regular square, 

4 

aud the lateral eyes are iu pairs generally close to each other \ there 
is usually no great diffei*euce lu (he idie of the eyes. 
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The last review of the genera of the Epbibida, or Orbiteu, wae 
given hy Count £ng. Keyserling in 18C5> (Verhandlungen der Zool. Bot. 
GesellHch., Wien, vol. XV| p. 71^9 etc.). The author characterized eleven 
genera which lie con si der ed as sufficient for the cl aasifi cation of our then 
existing matoriaU of the family, but several of the tropical forms will 
probably have to form generic odditionB. 1 posscas hom India several 
such spocics, which I hope to compare more carefnify as soon os our 
moans of reference to the litei'aturo on the A rncJinoidea are a little more 
coniploted. Tho late DoloHcliall already added several genera from the 
Indian ArchipulagOj and the examinalion of the North G^mon^SwediBh 
and UuHsian spiders are rapidly increasing tho Dumber. 

Ar(/iopcft may bo considered only as a section, or a subgenus of 
Speira, bocauBe tho most important points of tho organiRaiion arc iu 
both almost idontical. It is impoesiblo to dx a proper limit betwoen 
the elongated form of tho ccphalothomx of JSpeira and tho rounded one 
of Arffi/f*pe9, unloHs wo would agree to aoparato what is called by 

Koyserling in at least 4 or 5 other ^^cra, ond even tliat number would 
hanlly bo sufficient. There is one character in which most of tho species 
classed under Argyoptn agree, that is, ibo lateral eyes are contiguous 
and the anterior of them are very small; bnt there are again among the 
true Epeira similar and even greater variations in the position of the 
eyes to be met with. Further, most of the Argiupei have the tarsi, 
espocially those of tho front foot longer than tho tibiie, but cases of 
this also occur among other EpeirfC. Some of Koch's generic divi* 
sions should also bo retained only aa subgcucra oi Epeira, 

I sltall hero give descriptions of a few species l>e]ongmg to the follow* 
iDg genera: EpeirCy (subg. Arggvpe9\ Tcfragnatha, Meta and 

QaHraamiha. Iu collecting various EpxrniD^ I was particularly struck 
with the very great scarcity of male specimens; for among about 200 
specimens belonging to about 30 species there were not more than 6 or 
6 males. 

Epeira (Argyopes) stellata, Stoi. Pi. xvm, Pig. 6. 

9 Oephalothorax auboval, truncate in front, posteriorly slightly 
emavginated; the ocular or cephalic portion is half ns wide as the tiioraote 
which is fiomowbat tumid, and separnteil from the former by oblique con* 
verging grooves nearly reaching to the centre. Tlie sides of the thoracic 
portion are slightly carved, the upper surface is laterally convex and 
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depressed ia the middle; the entire surface of the cephalo* 
thorax is uniformly covered with short depressed silvery white liairs. 
Each pair of eyes is sitoaUd on a siualli hut disiiuci brotvnish prominence*, 
those of the posterior middle pair are placed some what more distaut than 
those ot the anterior, and all of them are pretty nearly ec^ual in size i 
the anterior laterals are very small, situated almost wliolely on the 
undor-side of the small tabcrclea, which bear laterally the hinder pair of 
the lateral eyes. 

The falcea are subcylindiioal, brown, with short claws and very loiunte 
ecAttered hairs; when in a verticaJ position they project a trifle Uyoud 
the maxiilo!, jnsC preventing them from becoming visible in a front view. 
The lip is short, semicircular, with u very small protubemuco in the 
centre of the iutemul front side. The maxiihe uro twice the size of the 
lip, thick and liairy on the inner ctlgos. The patpes ore rather tlnckeucd, 
like the two fonrior organs yellowish, towartls the end covered with 
somewhat elongated black hairs, and tipi>ed with small black claws. 

The sterna ru is elliptical, rather wide, very slightly omargi naiad in 
front, and tcrniinatds posteriorly with a. small obtnso prominonce; 
it is polo yellowish in the middle, and bi#wnisli laterally. A small 
olougatcd tubercle is seen near the margin, o|^>osIte each of the 
three anterior pairs of feet. 

Tiie first pair of feci is the longest, the third tlio shortest, boiug a 
little longer than one half of the former; lire second anrl fourth pairs are 
very nearly C(|aal. All the feat are covered with very small silvery 
white hairs and with scattered shorter and longer blackisli spines. The 
coxs and femora are yellowish, the tibiffi and tarsi of the two first 
pairs are banded alternately with brown and yellow; on the third puir, 
however, these bands becouie vciy indistinct, and on the fourth they are 
replaced by a uniform dark brown hoe. The two claws on each of the 
tarsi are very small, black. 

The abdomen is oval, olosgatefl, convex in front, covering tlio c^ha- 
lotliorax to a considerable extent. Above, the anterior portion, marked 
with a few rniDUte pits, is silvery white; 9f the same colour is a fongi* 
tudiual central band, narrowing posteriorly, and on each side there are 
four large sulx^uadrangnlar spots on a black ground, separated by 
short transverse yellow bands; the lost of the four spots is almost ob* 
solcie in yonng specimens. The sides are striped and freckled with 



Indiofi AtnAnoide^. 



[No. 4, 


wliito and jellow. The lower Aide is blaek with a yellow eliptical 
murk, nxtciuling from the genital opening towarde the anna, and cross¬ 
ed in the mtddio hy a slightly curved band; above this are a few 
yellow spots. The genital opening is, as usnally, sitnated noai* the 
anterior end in a brown hard prominence; tlio trachean opercala are 
laterally placed, a little in front of it, they are large and of snbtriangular 
shape; tho spinners Iinvo five largo, Mack appendages. 

Length of the thorax 4 tn.m.; iU width (posteriorly) 3.5 m.m. 

—abdonion fl.6 n - -- (in the middle) 6 „ 

Length o! onofoot of the 1st pair . 23 m.m. 

-2nd— . 20.8 

- ZfA — . 18 


$} ft 


ft ft 


4th — 




19.5 9t 


Loo. Two femaleei Niightly diffciing in 6ir.e, wore found on hashes in 
the Stnulnrhans, a few miles south of Port Canning. 

Olio of the noAiost slficd species of this ArffyopeB is described by 
Siivigny in riiu Zoology of the ]ix{H9d. d’Egypte, (Arachnidos, pi. ii, 
fig 6), but the ubdoTijcn of (bis one is marked with continuous cross 
bands an<l all tho feet pow^sa brown and pale bauds. 


Epeira (Argyopes) mammillaris, Stol Pi. XX, Fig. 12. 

9 GcpIialotUorax deprossed, not mttch longer than broad, anteriorly 
narrow and slightly elevated, the elevation of the occular region couti* 
nuiiig posteriorly as a short ridge which tcrminateB uoar tho centre; the 
lateral margiuH aro posteriorly carvctl, and tho posterior end is broadly 
truueatod. The whole thorax is thickly covered with very short white 
hairs, it is Li'own with a yellow spot iu the middle aud asmallor one in 
the centre of tlio posterior eilge; tho lateral margins are also yellow. 

A small prominence in front bears the four central eyes, two above 
and two below; they form a regular square and ai^e of equal size; the 
lateral eyes are a little sn\aller, than the centrals, they are situated on 
minute tnhevcies, and are very little more distant from the posterior 
centrals than those from each other. 

The falces are short, stout, brown with blackish claws. 

The lip is rather large, roundish at the euil and with almost per¬ 
pendicular sides; the maxillo) are nearly twice os long, narrow at the 
base, dilated and roundish towards their ends; both are brown. 
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The palpi are yellowish with a few hlackiKb hairs on the two termi¬ 
nal joints. 

The fitemnm is almost as broad as \ongf distinctly omar^nated at 
the bsKOoi the lip, and ronndisli posteriorly. Opposite each coxa of the 
three first pairs of feet is one tubercle, the first on each side being the 
largest. The colour of the sternuin and of tho coxa;, which are sti'ong- 
ly thickoneil, is a yellowiRh brown. The proportion in tho loiigth of 
the feet is as 1, 4, 2, 8, the second and fourth being nearly equal, and 
the third not more Uian half the length of tho first; in all, llto tarsi 
are longer than the respoef ivo tibial joints, they are brownish yellow 
with the terminal portions of all the joints dark brown. 

The abdomen is nearly tlirico a^ long as the thorax, depressed, 
broadly tnmeate in fi*ont, widest it\ tho middle and obtusely pointed 
at the posterior end. The posterior halves of tho lateral margins each 
possesses five tul>ercles: of the three anterior the middle one is tho 
largest, while the two last near the |iosterior end are very small. Tho 
upper surface is of a uniform, dirty brown colonr, thickly covered with 
short white hairs, and provi<led with a largo number oi minuto dots of 
which 4 on tho aiUerior part arc capccially conspicuous \ all round the 
margins the small pits for the nttachmeut of musclea avo more numerous 
then in tho middle. The lower side is also of tho same general colour as 
the upi>or, with a broad, yellowish, longitudinal band extending from 
the Gpiginium to the spinners, and Burrounding the latter. In the 
centre of this band ia a blackish subqnadrangular spot with two pairs 
of dots, one below the other, one single dot is placed below its lower 
and another above its upper margin. The trachcaii opcrciila arc large, 
shining brown, and so ia also a triangtdar space between thuiri} 
the pulmonary slits are very narrow. The epigiuimu is trauRVorsely 
elongated, moderately promiiieut, broWn with block margins round tho 
two sexual pores which lie side by side. The spinners eonvorge with 
their tenuinnlions, forming a broad pointed cone, 
length oi thorax 6 m.m. ; Its width in ibc middle &rD.m. 

■ ■ abdomen 12 „ „ , — 11 


one foot of tho first pair 
■- 

-3r,l- 

-4th - 


25.5 ni. in. 


24 „ 
11 
24 


»» 

n 
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Th!^ fiI>cciOA ma^ be considered as ilie eastern representative of 
^>r.%ra 9criceti (Walkenaor, Insect. Apt., vol. it, p. 116), which is 
found in Egypt, and almost through the whole of Northern and 
Western Africa; the former differs from the latter by a shorter thorax 
aud the want of numcrons bauds on the feot; the abilomen is also not 

4 

etnaigineil in front, and the anterior lateral edges are not serrated, 
what they always appear to bo in the African form. 

Loo. Oowalparah in Wesitem Assam. One specimen was sent with 
many other intcroNting foims of insects by Mr. II. Ilaughton; tho 
speeios also occurs In Uarmali and all along the Malayan Poninsnla. 


Epeira bramlnica, 8101 Pi. XX, Fig. 8. 

$ Cophaluthorax longer than broad, convex, narrowest at tho oou* 
lar region, widest near the posterioi» end which is again somewhat 
contracted at its cxtr^pie tonuination; pale yellowish with throe 
longitudinal brown stripes, one central an<lonc marginal on cither side. 

Ocular region truncate and roundish, not elevated at all; tho four 
central oyes form a sriaU squai'e in tho middle, and the laterals are 
almost coutignous, distant, placed at the corners. The falcos oi^e soiuo- 
whut elongated, thick at the base, and gradually tapering towards 
tho ends, yellowish, laterally at the base with a short longitudinal 
stripe; the claws are rather long aud brown. The length of the fuloes 
is nearly e^ual to that of the stcruoiu. 

The lip is short, scinicircular, obtusely pointed in the centre; the 
maxilhc arc much higher, broader and rounded; tho palpi are inserted 
at their tipper bases wliich are not specially thickened all tliose organs 
are pale yellowish, the last have a few black short hairs near their ends, 
aud tho former a number of similar hairs at their inner edges. 

The storunm is a little longer than broad, truncate anteriorly, ond 
rapidly terminating with a short point posteriorly,.with a small tubcrclo 
opposite the iusortion of ouch of tho threo anterior pairs of feet; it is 
black with a •yellowish central longitndinal stripe. The feet are rath¬ 
er eliort and etout, fumi8hc<t with very short, wliite hairs, and some 
longish black spines; the first pair is the longest, the 2ad aud 4th sro 
snbcipial, and the 8rd the shortest; the length of one of tho third pair 
is equal to two thirds of one uf the first; all feet arc yellowish, with 
tho tonuinal ends of the femora, tibias aod tarsi blackish brown. Tho 
tarsi aro tliiU| the claws ver^ short and block. 
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The abdomen is aim oat rcgalarlj o^form^ tnmid, slightly covering the 
base of the tliorax, nearly twice as long ae the last; it ia covered with 
numerous 6hort» depressed, white bairs. The upper side is brown, 
with a central longitudinal yellowish mark, in ahapo very much 
resembling t])e from of a sword; abont the middle there are two 
white dots on oach aide, one below the other. The aides are pulo brown, 
and the central portion below dark brown, with two undulating longi« 
tuclinul yellow marks, extoiidiiig from the epigininm to the spinners. 
The Utter have five appendages, one single largest in front and two 
pairs next to it posteriorly. The traeheau operouU 010 subtriangular, 
largo, sitaated near each other at the front edge. The gcuilul opening 
lies aumo diHianeo from thia e^lge, on the inside of a dark brown 
atrongly raised claw, resting on an inflated, pulo Ofdoured 1 11 horde. 
Length of tlic thorax 3 m.m .; its width al)ont the luiildle 2.4 m.rn. 


. abdomen 8 „ „ i —^ 5.5 

Length of one of the let pair of feet l5 D.m. 

- — ■■■ -2nd.. 13.8 „ „ 

-- 8rd . . . . . 


Ttio specien is in many roKpcclH allied to the well-known 2?. apocli- 
as, which hn^ a geographical distriimtioR from North Anievica and 
Sweden to hlgypt; it is, however, readily dUlingniKlied from it by 
the shorter thorax in propoition to its length, and by its markings 
above and below; the colouring of the alMlomou is also somewhat 


different. 

Loo. Calcutta. Tlio only fc?nnlc was found in a godown, and al- 
tlmugh I had repeatedly iustituted a search after this beautiful species, 
1 never obtained a second specinien of it. 


EpeirA liirsutulft, StoL PI. XX, Fig. 18. 

$ Cephalothorax slightly longer than brood, rather high and con¬ 
vex, narrowest in front and gradually becoming wider, being widest 
near the posterior end which is broadlj^ truncate;—general colour 
uniform browniaU yelluw. 

Ocular region eligbtly elevated at the frontal superior edge. Of the 
central eyea those of the anterior pair are a little cloeer togethe]'than 
the posterior ones ^ the laterals are somewhat smaller, nearly conti- 
gocius, but distant from the former. 
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The faloo? are oa oompAred with the size of the ftpiOer lat^e, oon* 
0 i<leral>lj higher than the front eide of the thorax, yellowish, with 
bi'own short and thick cUws 

The lip iavevy small, semiuii'cnlar; the maxillae considerably larger, 
wide at the base, su1>tviangular, and convorging with their ends; the 
palpi are inserted at the iipixsr l>uses, they are equal to double the 
length of the faiccs. The lip is brownish, the inaxilte and palpi 
yellowish, the last hoing only at their extreme tips brown. 

The sternuTn is sub'^ovjd, somewhat truncate in front, very little longer 
than the fakes, and of greyish bruwn colour. The feet are of moderate 
fli;so, iljoir proportionate length is aa 1, 2,4, 8, the 2iul and 4th being 
subequoi, and the 3rd equal to twoHhinls the length of the fourth ; 
all aro uniformly yellowish, browuish at the tii>8 of the taisi, each of 
which is supplied witli 4 very mi unto claws. 

Abdomen sub*pontagoual, truncate in front and slightly coreriug the 
base of the thorax, widest and Kuhaiigularin the middle, obtusely pointed 
and somewhat raised p)Ktcrioriy. The general colour is browuish, mark- 
Oil all over with small white specks, posteriorly with a central longi¬ 
tudinal HOinewhat branching line, and laterally with a few indistinct 
transverse dark K[)ots. Tlio lower side is hco^vnislt, with four silvery 
white spots, forming a quadrangle betweeu the epiginiura and the 
spinuers ) the former is very little, the Utter are strongly prominent, 
and of coUHidcrablo length. The whole of the body, including the 
thorax and the feet, is thickly covered with somewhat elongated white 
hairs. 

Length of thorax 1.8 in.m. ; its width posteriorly 1.6 m.m. 


-abdomen 4.6 „ „ ; . . 4 „ „ 

Length of one foot of tile 1st pair .. .. 9 in.m. 

——-2ud — . 8.5 „ „ 

■ -8rd . 6.8 „ „ 

4th • T«8 ,, ,, 


Loc. Calcutta \ a rare species on walls in tho interior of houses; Iho 
male has not yet been observed, it seems to he very scarce. 


NEPHILA, Leach. 

The species of this genus may be considered intermediate between 
Epcira and Teiragnutlia^ as regards the form of the body as well os tliat 
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of tbe blcdfl, bat the feet ere much longer than in the former genns, 
the tarei being alio longer than the tibia, as has likewise been noticed 
in the snbgenni Argyopei, 


Nephila angustata, Stoi Pi. XX, Fig. 7. 

9 Gephalothorax Icmger than broad, aiUeriorlj bluntly tmnoated 
and somewhat narrow, two ooDverging fnrrowa aeparating the ocular 
portion from the posterior one, which has the lateral edges curved and 
(iuged with browo, as likewise the central region, being distinctljr 
depressed, while the rest of the snrface is pale jeDowieh and eon vex. 
The eyes are placed qnite near the anterior end, bnt not on special 
tubercles; of the lonr middle ones the anterior are sitnated very little 
closer to each other than the posterior, tliey are all of equal ilse. The 
laterals are smaller, almost tonching each other, arranged in about the 
same line as the posterior middle onae, hot more distant from them 
than these among themselves. 

The faloes are cyliodrical, thick, not much longer than broad, yeU 
lowiih with brown ends and short brown claws; their length is equal 
to tbst of the stemnin; when in a vertical position they project a little 
beyond the maxillw. ^ 

The lip is thick, narrow, with parallel sidea, obtusely rounded in 
front; the maxillw are about twice as long as the lip, somewhat nar* 
rower at their base and curved outward, being ooncave on the outer- 
and convex on the inner side ; both are dark brown. The palpos are 
thill, greenish, with long blackish hairs towards their ends. 

The sternum is narrow, truncate in front and pointed behind, brown, 
with small tubercles opposite eacb of the first and the third pair of feet * 
All feet are remarkably slender, the first pair being longer than the 
second, then comes the fourth; the third beii^, as is usual, the shortest 
and about equal to one hall of the second pair *, all arc greenish in fresh 
i^imeiis, becoming yellowish after they had been for a time in spirit, 
with the tibial and tarsal jointa brown \ in some specimena the tand are 
distinctly brown even in a fresh state. * 

The abdomen is elongated, aubcylindrical, high, anteriorly with 
two obtusely rounded black protuberances, strongly projecting over the 
end of the cephalothorax; the poeUrior end is obtneely pointed, 
elevated above the apianen and concentrically corrugated. The general 
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colottr^ above, is silverj white, poRteriorly with a yellowish or golden 
tinge. There are three parallel longitadinal black Aripee, the central 
one connected about the middle with each lateral one by two short 
and diverging, dark stripea* 

The sides are marked each with one long white stripe, ori^nating 
anteriorly and terminating at the spinners; a second whit© but short 
stripe begins near the posterior end; the rest of the sides and the 
surface below is black. On the latter. there are three longitudinal 
white stripes between the soxnal opening and the bpinners; the central 
one of these is often rather indistinct, the middle portion of the abdo¬ 
men possessing a ooneptcuoas emerald groen spot, while in oontiunation 
of the lateral stripes there are two wlute dots on either side of the 
spinners. The epigininm is blackish brown, slightly prominent, 
postoriorly provided with two minute points. 

Length of the cephatothorax 5 m.m. ; its width in the middle 4 m.m. 
—■>» abdomen 8.5 „ „ j -— 4 „ „ 


Length of one foot of the first pair . 

..... 24.4 
^4 

m.m. 


12 ft 

it a 

■■■' -- ■ 4th - .... 

. 16 

ti 99 

a a 


Loc. Neiglibourhood of Calcutta, not common on bushes or high 
grasses; it has also been obtained by Mr. Peel at Sibsogor in Assam. 
All the specimens that I have examined were females. 

4 

Epeira (Nephila?) cloatrosa, Stoh Pi. XZ, Fig. 5. 

$ The cophal other ax is longer than broad, tumid, the ocular por¬ 
tion being the smaller one, oval, well margined; the posterior is 
somewhat depressed along the longitadiiml line, and convex on either 
ride of it; the general colour is pale greenish, with a broad brown hand 
along the centre, and two stripes one parallel to each of the onrved 
margins; a short streak runs from each of the posterior eyes disappear¬ 
ing posteriorly at the end of the ocular region oi the thorax. 

The central eyes arc rather'^distant, the anterior being a little smaller 
than the posterior; the lateral eyes are close together, but distinctly 
separated, and placed on abont the same line with the posterior centrals, 
but nearer to these than they themselves are fiiDm the anterior 
centrale. 
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Tlie faleeA are qrliadrical, somewhat longer than broad, pale greenigh 
elightljr narniwed towanU tho tipe^aiHl famieUod with abort brown cUwa, 

The lip ia very small, semicircular \ the maxilln much larger, aub- 
qnadrangular, flattened, roundish anteriorly, slightly widened at the 
baAO where the thin palpi are inserted; the former two organs are 
brownish, the latter pale yellowish or greenish with a few blaok stiff 
hairs towards their tips. 

The etemum is longer than brood, truncate anteriorly, poiutod pos¬ 
teriorly, with a slight prominence opposite the base of the lip and that 
of each coxa of tho tliroe anterior pure of feet; it is deep black, general¬ 
ly with a longitudinal central yellowish streak, and on its entire surface 
thickly covered with short hairs. 

The feet do not vary greatly in length: the fiiat is the longest, the 
aeooud and fourth arc almost perfectly equal, but not much shorter 
than the first, and the thin.1 is about equal to three-fifths of the first; 
they are greenish with minute black dote, giving origin to longer and 
shorter black hairs, and with a few longitadinal black lines on tho 
femora, especially conspicuous ou their upper sides. 

Tlie abdomen is somewhat longer than the thorax, the base of which 
it slightly covers with its truncated front edge. Oifthe anterior upper 
poiiion it has two pairs of pointed proinincncas, those of the posterior 
pair being a little nearer to each other than tho anteriors. These promi¬ 
nences are, at least on the inner sides, black, but the surface between and 
all round tlieni is ifiorbled and streaked with white, reddish and partially 
with black; tho surface near tho posterior end, which is raised above tho 
spinners, is blackUh brown with a few paler, very fine transverse lines. 
The Bides of the body are finely streaked with black and white. The 
inferior side is blackish brown with a white streak on each side, 
running in a slight curve from the ecxuul opening to the spinners ; 
besides these, two small distant white spots are to be observed below 
the cpiginium, two pairs of similar spots iu the middle between it 
and the spinners, two larger white spots on each side of the spinners 
and two white streaks running from the* prominent spinners to the 
end of the body. The apiginium is very little raised and brown. 
Length of thorax 2.7 m.m. ; iU width in the middle 1.9 m.m. 

--abdomen 4 „ ; ■ ' ■ ' ■ ■' 2.2 „ 

— one ol the first pair of feet 


11 tn.m. 
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Length of one of the 2nd pair of feet, 
-8rd - 

--4th- 


10 in.m. 


6.8 

10 


U ff 
V It 


It 16 diGScnlt to place thie specieg in either of the genera Nephila or 
.^peira, being intermediate between both| and ahowing that the distinc* 
tion of the'two genera is hj no means so strict as would be desirable ; 
it has the proper(ionato length,ofthe feet of an Spetra and the long 
faloes of a Nephila; to the last genus it, however, shews in other re* 
Bpocts a greater relation than to the former. 

Loc. Found in shadj places between hedges and framework abont 
Oalcutta, chiefly in gardens. I first obtained this very interesting 
form through my friend, Mr. H. Bennerta, who procured a large 
number of specimens, all of which were females and mostly full grown. 
It builds a large snare, and lives to a certain extent social, but it does 
not grow to a large sise. 


META, Eock. 

The species of this genus are in external appearance perfectly si mi* 
lar to those of Tetrapnatha, principal distinction of Jtfela being tbe 
position of each of tho two lateral eyes on a common tubercle. To the 
species quoted by Koysorlisg (Zool. bot. Gesellsch., Wien, 1868, XV, 
p. 830) as belonging to this genus I shall aild presently one to all ap* 
pearauce new species, from the neighbourhood of Calcutta. 

Hotft gracilis^ Stci Fl. xix, Fig. 2. 

9 Oephalothorax elongated, scaroely half as long as the groatest 
width at the middle; ocular portion narrow, elevated above and 
shorter than the thoraoio porrion, from which it is separated by con¬ 
verging grooves; the thoracic part is slightly convex, impressed 
in tbe centre, with convex sloping sides and very little cuived 
margins^ 

Tbe eyes are placed near tfle anterior end of the cephalotborax; of 
the middle pairs tho two anterior eyes are smaller and cloeer together, 
than the posterior. Each two lateral eyes are nearly contiguous, 
ritaated on small promineucss, tbe posteriors being a little larger and 
more distant from each other than are tbe anteriors. The distance 
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between th« ktcral and tbe posterior contral eyes is almost greater 
than that between the latter and the anterior contrala. 

The falcee are little ahorter than tlio thorax, somewhat doproasedi 
fumishod with vtvy atroiig, alightly curved claws Ijing in groovea pro* 
vided with strongly serrated edges* 

The lip is Btnall, roandish at the Up; the maxUle narrow, flattened, 
with their terminations carrod ontwards, and nearly doable the length 
of the lip. The palpi are thin, about half as long as the ialcos, thickly 
set with blackish hairs, cepecudly towards their ends. 

The sternttui is oval, eomewliat elongated, sub*traneate in front and 
pointed behind, slightly omargiueted at the places whore the coxu 
are inserted; the latter being rather thickened. The foot are of the nsnal 
proportionate length, the first being by tar the longest (equal to double 
and a half the length of the abdomen and thorax togotlior); then 
ootncfl the fourth, then the second, the third being scarcely longer than 
the abdomen. Tlia colour ot all the parts montioued is a pale brown, 
darker about the region of the eyes, on the falcos, on the lip and at the 
terminal joints of the feet; the maxilUe are polo. ^ 

The abdomen is aabcylindricol, perfectly sejtarated from the thorax, 
anteriorly slightly thicker, and posteriorly curved npwViU: dark brown, 
finely reticulated with a silvery whiteness throughoat; abmg tlie con* 
tre of the sides mns a narrow thin black line, accompanied ulmvo and 
below by a distinctly whitish undiilating line; anotbor wliitc line is 
seen along the lower margin of the abdomen, and the contial portion 
of the latter is occupied by a black bund; a very couspicooos white 
spot ii situated laterally near the base of the spinners, which are 
dark brosvn and very little prominent; the epigininm is small, the 
trachean opercnla Urge, sub triangular, rather distant from the ante* 
rior end; both are of a light brown colour. 

Length of cephalothorax 2.4 m.in. ; its width 1.8 m.m. 

- abdomen 6.7 „ ; ~^-~** 1.6 „ 

■■■ of the first pair of feet 22 m.m. 

-2nd. ns „ 

-8rd. 7 „ 

-4th . IS „ 

Loc. The only specimen was found near Calcutta, in an old toco 
where it had formed a email loosely built snare. 
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TETRAGNATHA, Walck. 

A largo number of the lujiau apecica belonging to thie gonus aro 
illstinguhbed hy along, narrow and aabcylindvtcal body, closely re- 
Bcmbling in this respect, as well on in the bright colouring, the European 
Tetra/f, extmta, Linne. Oouut Keyserliog gave a review of moat of the 
known species of Telrognalha (ZooL Bot. GcsoIIosch., Wien, 1868, XV, 
p. 8S5 otc.)« Ho cimmcratoe 15 species, accompanied by detailed de- 
fKrriptious I most of tbom arc Kuro]>can or American. Tho review is, 
however, not to bo considei'ed a complete one, for there are nuinerons 
other species described by A. Adams (Ann. Mug. Nat. Hist., 2ad sen, 
vol. vii), by Dolescbal], Black wall, and oUtors. Tlio only question 
regarding these specica to decide would bo, whotber they really aro 
Hhtrirgnalhay or whether they belong to any of tho allied genera. 
Blaclcwall dcacribod lately an Indian species, 2b. decorata in Ann. 
Mag. Nat. HUt, 1864, 3rd ser., vol. xiv, p. 44. 

Tetragnatha irridescens, sui. Pi. xvm. Fig. 3. 

$ Ccph|lotborax about one-third longer than broad, having the 
ocular portion conaidorably narrowed poKicriorly; the thoracic oval, 
with cuiwcd sides and slightly luorc contracted at the base, depressed 
about tho centre townnls wlijch nuuierons iUrk brown lines converge; 
tho general colour ia light, almost Hcsliy brown, and tho whole aurfaoe 
covered with very ahoii whitish haim. 

The eyes are placed near ibe anterior truncate edge of the thorax in 
t>Yo almost parallel rows, very aliglitlj curved forward \ those of the 
antoiior middle pair aro a little more prominent than otbei's, and the 
anterior lateral eyes are the aniallcst, the remaining being of pretty 
nearly equal size. « 

Tho fulces aro long, sobeylindrical, somewhat depressed, light brown 
with strong dark bro\vn claws, lying in grooves witb serrated edges. 

The lip ia short, scmiclrcnlar with the edge aomewhat bent outward \ 
the maxilla) are abont three times as long as the lip, and half the 
length of tho falcoa, aonict^at dilated and curved outwards at their 
ends; (he palpi are filiform inserted above at the base of the maxillce 
which are, however, not thickened at this place. 

The atomum ia heart-shaped, elongated, po^itoriorly pointed, slightly 
convex, smooth and indented at tbc places of insertion of the cow. 
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The feet are reiy slender, clothed .with thin whitish hairs, and a 
few longer blackish spines intermixed; thoir proportionato length 
is the same which characterizes the genus; they are like the stemuni 
light brown with the terminations of the joints somowhat darker. The 
abdomen is regularly cylindrical, slightly turned upwards at the end, A 
little moi'o than three times as long as broad; bltkckish, finely roti* 
culated with silvery white and green dots; above, a very narrow black 
line runs along the centre, giving off other short oblique lines; the 
ventral portion is ocenpiod by a longitudiual broad black band, which 
extends over the slightly pi'omioent epiginiiira and the spinners. 

t Wic male does not u|>pear to differ in size from tlio fcmulo ; it 
has the falcOH a little stronger, the ceplialotliorax somowhat darker 
brown; and on the abdomen of tlic specimen, cxaniinod, 1 did not 
observe any dai*k dorsal line. The last joint of the palpi is long, 
strongly thickened, aud gradually attenuating towards the end; the 
ilagelluui is short, simply curved and Mlightly thickened temilnully. 

S Length of the coplialothorox 1.7 m.m.; its width 

iu the middle* 1 m.m. 


abdomen ........ 4*3 ,, ^ 

one of tlio Ist pair of foot, .. 21 m.m. 


2nd „. 

.12 „ » 

3rd .. 


4th .. 

.10 „ „ 



if 


This species appears to be the eastern representative of the common 
European T. which is also known from Africa and Western 

Asia; it can bo, however, readily diatingaisbed from the latter by the 
greater length of the cylindrical alKlomeo in proportion to that of the 
thorax, by thepmooth sternum, loss diverging falces, &e. 

Loc. Neighbourhood of Calcutta; rare, on foliage. 


GASTRACANTHA, zJir. 

Subgenua, ISACANTHA, SinK (Hist. nat. dcs Araign6efl^ p. 286.) 

Simon suggests the formation of annmbSr of subgenera of Oastracan^ 
t?ia according to the number and propm’tionatc length of the spines of 
the abdomen. In the present form there Is one pair of spines on either 
aide and one pair posteriorly, all the spines being very nearly, or 
perfectly, equal in length. 
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Oastracantha (Iflaoantha) Caiinloi^eiiaU, 8toi 

PI. xvni., Pig. 1. 

$ Ooj>hAlotUoTAX quadrangulftr, nearly twice aa broad as long; 
above in the middle, at the anterior and posterior edges, and at the 
anterior comers somewhat prominent; upper Ruriace covered with 
Bmall hairs; uniform brown. 

The jintorior central eyes aro sitnated in front on the median projec¬ 
tion of the thorax, the posterior ones aro some what Ingher, and very 
little tnoro distant from oaoh other, than are tho former among them¬ 
selves. Tlic latornl eyes are placed together on each of the lateral pro- 
joctions; tlio anterior ones are moch tho largest of all, and the posterior 
ones so small* oa to bo hanlly conspicoons. The falces are short, very 
iliick, Inflatod, vertical, with strong articnlatcd claws, fitting into a 
groove with finely serrated edges; both are brown, the claws blackish. 
The lip is uannte, soiuioircular, slightly angular at the tip; the maxillm 
much larger, Uiick, roundish, l>OQt outwards; the palpi are rather 
short, iuKortgd at tho npper external bases of the fonner, both are light 
brown. Tho stenkum is sabtrigonalf aomewhat clongatoil, truncate 
in front and pointed behind. Tho feet of the fourth pair are the 
longest, a\>out equal to tho total length of the boily, thoso of the firat 
pair arc somewhat shelter, the second again shorter, and the third the 
Bniallcst. All tho coxio aro very short and thick, the femora broadly 
fiat toned with rather shar pencil autorior cnlgcs. Tho general colour of 
tilt foot is bn)wn, the coxiu and the thickened ends of tho jointR being 
blockish, and covered with iixovt hairs. Tiie claws of tho torsi are veiy 
small and black. 

The abdomou is above eoriaceons, hardened, anteriorly with a 
convex margin, and a very small central notch; on Ah side aro two 
thick protuberances, inflated and turned upwards, and terminally 
provideil with very amail ilark spines, the anterior of which is slightly 
smaller than tlie posterior; the posterior margin is entire, slightly 
rounded, and Ingher than the anal end which terminates with two 
Ukiok diverging almost horizontal processes, each also supplied with a 
small spiuo. The whole surface ispunotured and covefed with very short 
hairs; along the anterior margin there are eight black oval impressions; 
one, the largest, is sitnatod between each of the lateral processes, 
and nine are along the posterior margin, the first of thein beginning on 
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either side at the hinder portion of the posterior lateral process. In the 
middle of the carpoce there ere tjro rounded dopreasions between the two 
anterior lateral proccasea, and two between the posterior ones, some* 
what more distant than the former. Above each of tlie lower 
impAssiorfI there is a largo yellowiiih spot, and above this laterally, 
a very small groove. In the contral longitudinal line of the car pace 
are placed four little punctoros, one below the •other, and then two pairs 
of equally small ones, situated between the two posterior lateral pro¬ 
cesses. Beside those there ore a number of other suiall punctnros or 
iinprossioQs, but they do not appear to bo regular and constant. The 
prevalent col oar of the upper surfoco of the carpoce is yellowish brown, 
tinged with a reddish boo, produced by short hairs; those being, 
iiowovcr, very easily worn o0. 

The lower surface is strongly convex, deeply corrugated with nar¬ 
row furrows; the five spinners are block surrounded by a raised 
roundish oval edge ; a very strong vertical and pointed protuboraueo is 
situated iu front of the genital opening, with the roundish trachoan 
opcvcnla laterally and deeply placed. 

Length of ccphalothorax 1*6 lU.m.; its width 3*2 m.m. * 

' abdomen^ without posterior spines 5.5^„ ,, 

Width of the same measured between the two lateral spines 8 m.m. 

Length of one of the 1st pair of feet .5 „ 

-2nd..4*8 „ 

-- 8rd..4-5 „ 

-- 4th ...7-5 „ „ 

This species appears closely to resemble Ga4t Black., (Ann* 

Mag. Nat. Hist., XIV, p. 42) from which it can bo distiuguishod by 
the thick pro^sses with very short spines, the want of streaks on 
their underside, nine equatly instead of ten,-posterior marginid 
deprsKions of which the two central ones are minute, by the vortical 
process before the genital opening, by the want of a longitudinal farrow 
on the thorax, etc. 

Loo. A single specimen was found a fow miles South of Port 
Canning (S. E. of CalcntU) on bushes, yhere it had made a small snare 
between the leaves. 
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EXPLANATION OP PLATES. 

Plati XVtll. 

Fip!. 9 (iMCWiiAa) Oannm^tfniu, Btol., p. £48; 1, upper*, 

1 a, lower Tiew^ i froDtet tiow of e portion of the oephUothoraXp ihewing 
tlio rolatiTo position of tbe ejoe, tho eUe of the feloee, 4c. j—all ^^rerf’^ere 
^luwn to twice tbe natural else. 

Fi(c. fi. <?a{7reU<i ahnta, Biol., p. SlSj 8, upper Tiew in netnrel eiaoi 2 a, 
and 2 6, upper and lower yiewB in four timea the natoral aise; 2 c, aide riew of 
tbe amooth ocular tuborolo with one oje. 

Fig. S. i Tctr^natKa iridoteens, Stol., p. 246; 8, upper riew, natural aise j 8 e, 
upper view of the ^nt part of tho thorax with the two rowi of ojee, the faloea 
and palpi Ac., onlaT^od 6 iimoi; 8 6, aide riew of tbe terminal joist of the loft 
palpui with tbe am^l AageUutn ooilod in, enlarged 8 tlmoa. 

Fig. 4*6» j ^ 8 OdUod^M orimtoU#, 6Al., p. 209; 4 and 6, upper riewa in 
natnral eito \ 4 a, internal view of tho metataraal and tareal join be of tho left 
palpui, throe timoatho oatuml aiao; 4 h, aide view of the.taraa) joint onlf; 5 a, 
aide viaw of thobodj of the abowing tho appondugo of one of tho faloea and 
6 appoDda4(ua of tbe ooxa and fomur ; 5 b, view of the internal aide of tho tar* 
aal juiot of 9* timea natural alxe. 

Fig. 0. 9i (Af)fyope») Hcliafa, Stol., p. 834;$, upper view,natural 

also; 6 0, mnial view of the ocular portion of tho thorax, ahewing tho diatri- 
butiou of tbo Djoa, the proportiona of tho folcca, length of tho palpi, Ao, 

^ PtAT* XIX. 

Fig. 1. Tclyphonut AiaiwaantiB, Stol., p. 206; 1, npper viow of a full grown 
apeoimeii, natural aiie j 1 a, frout view of tbo iSoutli with tbo poriultimato joints 
of the iiholioeroa; 1 6, upper viow of tho nnterii>r portion of tho thorax; 1 e, 
bnaal joints of the cbelloeroa, aa iwen below; 1 d, the throe right lateral oyee in 
tliolr relative position; (I a—e, are etilargod twioo the natural aiae): 1 o, a 
portion of the Tnutatanai and the tarval eogmenta with tho torminal claws of 
tho seooDil loft foot; !/» a portion of tho motatunal and the tarsal aegmeubs 
of the flrat right foot i~(l a and 1 /, aro enlarged four timoa). 

^g. 2. 9 Meki ^roctlis, 8tal.,p. 244; 2, upper-, 2 a, lowor view, twioetho 
natural dimeosiunaii^ h, ocnlar portion of the thorax ahewing the dispoaitiun 
of the eyes; 2 e, view of tbe falcoa and tho maxiUm and alao ahewing the outlioo 
of the lip,^(2 h and 2 c, aro oulurgod fbur times). 

Fig. 8. $ TAemiruj jfugilis, Stol,, p. 226; 8, upper view; 8 a, iVontal view of 
the ooular portion of tho tliorax with the faloea and palpi; 8 b, showing the 
aternum, the lip, muxiUm and tbo two basal joints of tho palpi; nil figures aro 
enlarged throo timoa ; g, 8 o, upper viow, natnral sice; S d, inner viow ^ the 
two terminal aegments ^ the right palpua with the long flagellnm ooiled in a 
large cavity. 

Fig. 4. $ 8oyiodrs|»V3>)n^tia,BioL, p. 232; 4, 4 a, 4 b, upper-, side-and lower 
vlewl, twice tbe natural oiie ; 4 (, fiwntal viow of tho ooular portion of the tbo* 
nXf ahewing the position of tho eyoa,--enlargecl four timea. 

Plati XX. 

Fig. 1, $ fTphoiws emdontu, Stol, p. 220; 1, upper viow, natural also; I a, 
relative poaition of the ayea; 1 6, front view of tbo head and of tbo faloea; 1 c, 

* In aU detusa ths M ve drawn b tbslr fbU Icuglbi. 
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lower riew of the lip ood ^ if enUrgod Uireo timei; 1 b And I c, 

are enlarged twice). 

Fig. 8. $ fip^a$U4 ttmilont, Sfcol., p. 388; 8, npp^ fitw, natural eiee; 8 a, 
lower Tiew ahewing the relatiTo Leogth of the lip, mazillte and fijoea: 8 h, ejea. 

r. inner view of the 4 latt jointaof the right palpni, shewing the Aagel* 
Inm in the last iuBnted eegmeut^—eularged eia timoa. 

Fig. d. Dulomeder len^tmnia, SkoL, p. SIA s 9, upper view; 9 a, poeitioa 
of the ojea, twioo the natural aiee; 3 b, lip» maiilUe imd beea) joints of the paU 
pi, enlarged tluoc iimee. 

Fig. 4. S ThomiiiM Btol., p. 889 ; 4, opper view, nsinml siso; 4 

eyes; 4 b, lip, maaitlo and basal joints of palpi; enlarged twioo. 

Fig. 6. S IfpdrA cieotroaa, Btol., p. 818; 5, upper ▼ieW; 6 a, sido tIow of an¬ 
other spooinien,—both enlarged twice; 5 b, eyes and 5 e, lip, maxills and basal 
joints of the palpt—enlarged four iiv* tho crural dimonsiona. 

Fig. 6. 9 rbomistts ebja^atiM, Btol, p. 827; 6, oppor view, enlarged iwiuo | 
6 a, (mni part of the ooular p^oa of the thorax with tho eyes; 6 b, lip and 
maxillio 4 bo.,— enlarged three tittse. 

Fig. 7. Krpbita Stol., p. 841; 7, oppor view, natural si so i 7 a, 

anterior part of the oooiar portioo of Che thorax, shewing the relaUvo positiuu 
of the eyes,—enlarged; 7 b, f^nt riow of the ooular portion with the falcos, 
slightly ealurgod; 7 c, Up, maxillce and basal joints of tho palpi, iwioe tho na¬ 
tural siso. 


Fig. B. S breminiro, Btol., p. 838;9, upper rlew, natoral llso ; 8 e, 

rolutiro position of tho oyes ; 8 h. Up and maxilla; 8 c, froi 4 t and sido riowi of 
tho epjginium,-^!! enlarged. * 

Fig. 9. KsrsvUu Caleufctwwi#, Btol, p. 818; 9, upper view, natural lUe ; 9 a, 
eyes; 9 b, front riew of the ooular porUon of the thorax with the full length 
of the faloes ; 9 c. Up, raaxlUa and basal jointe of the palpiall enlarged. 

Fig. 10. Gagrellt tianaia, Btol., p. 814$ 10, upper view of the body, showing 
the chellcercs, palpi ami the coxm, enlnr;^ throe times $ 10 a, side riew of the 
body, und 10 b, tbe.leH second foot,—both in natuwl sise. • 

Fig. tl. GajrelU atroto, Btol., p 813 ; upper riew of a|hort, but most oom- 
mon rariety, enlarged three times. 


Fig. 18. Epeka (Xrgyopes,) laommtnoris, Btol., p. 836 ; 18, upper ▼»ew, na¬ 
tural sise; 12 a, eyee; 12 b, trwti ^iew of tho oeular poition of the oepbaJotho« 
rax $ 18 e, )ip|^maxlllm and basal joints of the palpi,—ail enlarged. 

Fig. 13. Fj>«fo hirsute, Btol., p. 839 $ 18, opper view, three Umes natural 
^6$ 13 o, eyes; 18 b, front view of thf ocular portion of the thorax and the 
fsloes,—enlarged 
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Anaf^4i9 of the Kkciitee Meteorite mth an aeeotent of Ui /allf 

by D. Waloii, ’RsQ.f ¥. C. S. 

[Bead and rooeivod Sod Jano, 1869.] 

The Meteoric stone of which the aoalysis is given in the following 
pageS; foil near Kliettreo, RajpiiUna, and tho sample waa eopplied to 
me by Mr. W. Stotosbnry of the Topograpliicol Sarvey, who at the 
samo time communicatod an intoroatiiig acconnt of the circaiustanacs 
of the fall, of which ho was to some extent personally cognisant. 
The acconnt I shall give iu hin own words from his letter to me. 

WliiUt employed in making a T^>graphicAl Survey of a portion 

of Shekawnttio in Kajputaiia in Febrnary 1KG7| (I forget the exact 

date)* I was oni at work onomoniing at abont 9<»'clock ; I was sud* 

deIlly startled by a lond I'cport rosombling that of a cannon at Khettroe, 

the scat of a potty prince, almut 11 milaa distant to tho, south of tho 

place where I was thou working. Tlio first re{>ott was followed by 

two more, louder than tho first, but a little to the oast of tho place 

where I imagined I heard the first re^mit; these threo were euocecde<l 

by a regular roll, resembling miisketr;^ heard at a short distaiico. 

Tlio day being a beautifnl bright ono, and uo clouds to be seen any- 

whoro, aud aW seeing no stones falling, I did nut know what to 

make of this, to mo, strange atmoapberie phenomenon. I immediate^ 

ly communicated the above facts to the Kditor of tho DeUii Qazeitef 

asking to know what these strange reports in the air meant and tho 

cause thereof. The day after I hail posted the loiter, I waa informed 

% 

by some villagers tlmt the tlay before, they heard tlie reports, and that 
a shower of Aerolites had fallen, and that tlie stones had been seen by 
them. Mr. Robert To<hI, a friend of mine, and in the same«survey 
party as ‘myself, soeing my query iil tho Delii Oazct$ey regarding 
these reports, wrote to the Editor of the above paper informing him 
that they woro caused by a fall of Aerolites; he was at that time 
working about ten miles to the eaat of me, and describes the reports, dro., 
the same as I have mentioned already. The showers of stones, a# I 
learned afterwards from the villagers, amounted to about 40, which 
fell chiefly near a village oailod ** Sa(mlod,’* 3 miles to the nortli of 

e Urr Stotesbiuy has siooo found from an entry in one of his bocte that the 
date was I9th Jannary, 1667. * 
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Khettree in Shekawattie, Bajpatana, Lat. 28^ 9' 46* N.^ Long. 75^ 
61' 20* E.» and abont 90 miles 8. W« of Qoorgaon Jieut Delhi.” 

The nativeSi not knowing what to make of these atoocs, and b6ing 
jnst as snperatitionsi if not more, thsu all nativos of India, put it 
down to the vengeance of eomo offende^l deity: they, tliercfore, set about 
gathering all the stones that they coold fmd ; those, they .afterwards 
pounded down to powder and soattored this to the breeze, &c., bo as 
not to lot tho vengeance of the offcudoil god redound on them. No 
sooner did I hoar of tho fall of the stODCS, and oscortaiiied the exact 
locality, I scut all the sowars attached to my camp, to scour the 
country round abont tUe plac^ with the intention of procuring as 
many of tho stones as possiblo. I wos very nearly too late, as be* 
tween them all, they only manageil to got the piece I sent down to 
you, and that by a promise ot a Urge reward. I cannot fully describe 
to you tho fcavpof the inUabihmta of the vilUgos adjacent to where 
tho stones fell, and thoir ainnsiiig and <inuer descriptions as to their 
ideas of tho cause, and iiataro of the Aerolites/^ 

I am sorry I had not an op|X)rtunity of viewing one of the stones 
be fora they had been broken by the f<H>lish villagei^Pi as I should 
have then been able to give yon tho real size, ckc., of them ; but from 
descriptions given me by tlie muro respectable class of natives, I 
shonld say tho stones were abont tho size of a 24*poundor shot, quite 
round, with a blackish appearance oii tite ontsido, and impregnated 
with a sulphurous smell. They (ell with such velocity that they 
sank two or three feet into the ground, a oandy soil. The men who 
gave me these descriptions, I samtnoned and questioned them my¬ 
self ; of coarse as is natural with natives, I received all sorts of 
commoffications regarding the fall of the stones, but they are not only 
as foolish os they are autruthfat, so it is no use my giving them yoa. 
The descriptions I have now given yon, may be relied on, as they are 
collected by myaeU, from personal interviews with the more informed 
and respectable class natives, such as Mahajans, Patoels and the 
Raj^ officials; and I only kept those descriptions that tallied with 
others 1 had previonsly received from others.” 

The stone is partly of a light blaish grey eolonr, partly of a much 
darker grey, in some places the two portions lying in contact like two 
strata, in others nodnles of the one imbedded in (be other. The broken 
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nnrfacc h stndJod over with meUllic particles, many of them having a 
brrgljt Tnetalljc lastro, and there are also observable by aid of a lens, 
fl|iot'6 of a yellowiHh or brown coloor from oxidation of the Iron, and 
granules of a greenish jellow colour and translucent appearance,* pro* 
bahly Olivine. Spliorulcs of rarthy matter aro also yiKible and round 
cavities in which others havdoen imbedded. Wlieu coarsely powdered 
the spherules arc more visible, and when more finely powdered and 
exatninod undor water with the Ions, the lighter portion of the stone 
exhibits a considerable (jnnntily of a nearly white crystalline matter, 
the particles of which ara tolerably nniform in size, mixed with small 
angiiloi* fragments of black, hrowiiisli, opaque and greenish yellow 
truuMiucoiit min orals, and iri*cgnlariy shaped but rounded particles of 
Iron. The dark gicy ]K>rtio» cxliibits the same appearances, but with 
u much larger propoition of da^*coloftrcd oarthy minerals. Tho 
purtiulcs of‘the iron having rcaistod trituration noif appear much 
larger than tlio others. After the metallic matter lias been removed 
by Acid, tho reniainder scoins to consist of tho wliito fine crystalline 
matter, observed in the original light grey portion of the stone, mixed 
with a tow block particles. Tho stone is not very hard, and but for 
the partioloa of Iron, is not dilTicult to powder. 

It is covered with a dark grey nearly* black crust, colluUt on tho 
Burfaco and corrugated soniowlmt longitudinally, and of about one 
third of a millimetre thick. 

Many of tho older aiialyHcs of Meteorites aro very imperfect, being 
*Vory dcfectivo oven in the <lcteciioii aud estiuiation of the chemical 
constituents. Of Into the chcuiical examination has been muoh more 
complete, andiiupi'ovcnjentsiuvcbecu made in their proximate analysis, 
obviously a matter of the greatest interest. The most recent#! these 
investigations buvo been tho very Valuable ones by Daubroe aud 
Mouuicr of the Museum of Paris, chiefly on Meteoric Iron, for the 
Bopamtion of tho uucomblncd metal from tho sulphides and phosphides 
and other constituents. As my attention bad not been previously 
dli'octed towards the analyA^ of Meteorites, I did not notice their 
papers so early as wonld have been dcsirablo, and lost time aud labour 
in tho first pi'occssoe employeil. The separation of the earthy minerals 
is Btill very imperfect, and there are no very obvione means available 
for this purpose. 
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1 %e general plan of analTsia followed waa to act upon tbe powdered 
Btone lii'Bt bjr acid solvents, and afterwards to extract tbe Silica sot 
free from combination b^ boiling with eolation of GarbonEtte of ^da. 
The matter resisting the action of these agents was attacked in the 
nanal way by fusion with alkaline carbonato or with baryta. The boil* 
ing'witU Carbonate of Soda was tronbloaome, the eolation could not 
be filtered perfectly clear : it always carried with it a small portion of 
nndecotnposed mineral in a fine state of division. 

The constituents were those generally found in meteoric stones of 
similar appearance. The part soluble in acids consisted chiefly of 
Silicate of Magnesia and Iron, mth iutorspersed particles of Nickel 
Iron, and Sulphide of Iron. The part iiisolublo in acids was also chiefly 
Silicate of Magneria and Iron, but with a much larger proportion of 
Silica. 

Tho analysif of several different portions shewed a eftrtain variety 
of compositiou. Thus the imiolnblo inalter varie<l XrOm 89*5 to 42*6 
per cent, of the whole. In the soluble i)Ortion, tho total amount of Iron 
varied from 24*7 to 27*7 per cent, in all nUtes. As tho particles of 
Iron differ very considerably in site, it follows that as the proportional 
quantity of those varies, so mnst that of the other constituents. 

But treatment with acids did not show the amount of Iron in the 
free state os distinguished from that iu combination. Iodine answered 
better, but acted partially on the salpliide of Iron as well as on the 
uuconjbined metal. Recourse was hail to tlie solvent lately proposed 
by Mcnnicr, solution of bichloride of Mercury, which dissolves the 
uncoiubtncd metal only: the mercurouM chloride produced was re¬ 
moved by a current of chlorine, according to his plan, and metalUe 
mercury by heat; the remaining mineral was tlion treated by bydro- 
chlonc acid, preferably* with additm of some nitric acid. From tho 
amount of Iron found in this acid solution, a proportion was deducted 
os combined with the Sulphur and Phosphorus, the remainder was 
calculated as oxide. The Sulphide of Iron was taken as Fc , 8 9 , 
Troilite, as contended ior by Meunior. * Tho whole of the Nickel ia 
supposed to be iu the state of alloy with Iron though probably part 
exists as Sulphide. 

An attempt was made to separate the light^coloured portion of thf 
stone from tbe dark, so as to compare their composition in the prind* 
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pal potntA. The Iiglii-colourod portion was got frsc from the dArk» 
hut tho dark remained atlll mixefl with a considerable portion of the 
lig]iH:oIourcd» Tlic differences ol«or 7 cd wilt be pointed oat after the 
results of the general analysis havo Ijeen given. 

A little Phosphorus was found, and is snppoBod to exist in combina^ 


tion with Iron, 1 eq. to 8 oq. Iruo^'^Schrcibersite. 

Tlio results of anfdysis are as follows:— 

Dried at 212^ F. 

Iron. lO-m 91-54 

Nickel,. 

1-26 

0-79 

ColiuU .. ... 

•21 

115 

Clirouliulu, . 

•10 

•52 

Nickel Troti....... .... 

- 18-85 

luo 

4 

Iron.. .. 

2'69 

51-54 

* ♦ 

Bulphiir, ...... 

1-70 

88 71 

Iran,.. 

•05 

12-40 

Phosphorus,....... 

‘12 

2 29 

Troilitc and BchrcikcrHitOi ... . 

- 522 

100 * 

Magnesia,.. ...... 

13'70 

39-11 

Lime, ..... 

•68 

1-98 

Soda,.... 

•09 

20 

Protoxido of Iron, ... 

751 

21-35 

Alumipo,.... 

■41 

1-17 

Silica, . . .. 4 4 

10-73 

80 50 

Loss; removed by Curbouato of Soda with 

the Silica, .^. 

2-00 

5-08 

Earthy matter soluble in acids, 444«4*.*» 

- 86 -i 8 

luu- 

Magnesia,.. !*. . 

‘'10-04 

28 70 

Lime, .. . . 

1-09 

4-00 

Soda, with trnco of Potash,. . . ... 

•78 

1-84 

Pj-otoxide of Iron, . .... . 

8 05 , 

8-02 

Oxide of Chromium, ••• ... * 4«44*«.4 ••• 

• -40 

•98 

Alumina, ... . ... 

1'36 

8-22 

Silicft, . 

24'44 

67-67 

* Sttithy matter, iuBoluble ia acids, . 

- 42-86 

100 - 


101-81 






























AntiJytU of the Kh^rtB Mtt^oriU, 


S67 


1869.] 


The eerthj matter ioaolnble in acid is Augitic in character and 
closely rcsemhloe in composition the minerals Tremolite and Actyiiolite^ 
except that above two^thirda oi the Lime inthoae miumlsis repTaoed 
in tliiK hy Protoxide of Iron. It also contain h Cbroiuo Iron to the 
extent of 1'39 per cent., or ‘59 per cent# of the 00111*6 stone. 

The cnrdiy matter Rolnlilo in acids is somcudiat mniilar in com post* 
tion to Chrysolite or Peridoto, bnt contains a larger x^i'oportioii of 
Miigtiosia and Iron. There is probably a much greater mixture of 
different luinoralb than in the case of the iuHoluble portion. 

There is a little Chromium soluble iu acid, and also soluble in 
Iodine, at least pnitially, I have supposed it to bo a coustitueut of 
the Nichel Iron alloy. 

Several portions which hsfl been treated with acids (in winch con* 
eo<incutly uncombitied Iron could not be estimated) contained iu the 
soluble poiiion more Silica than is given iu the above analysis \ about 
2 (icr cent, more. The propiuiion of matter insoluble iu acid in 
tlmae casus was about S9‘& per cent, of the whole stone. 

Attention was directed, as already stated, to the differently coloured 


portions of the stone. Analysis g4ivc tlw following results-*— 



Light coloured* 

Dark cx)1uuroiI 


• 

cliiufl/. 

Specific gravity, in small pieces, 

. a-743 

8-612 

Ditto ditto tigaiii wetted, *•#.., 

. 8-7C3 

3-701i 

Ditto in powder,.. 

. 3-818 

am 

CouBtitnents soluble in acids: 


Uncombined Iron, . 


10 20 

Sulphur, . 

. 1-75 

1-77 

Magnesia, ...•%••• 

. 13-65 

13 88 

Protoxide of Iron, ... 

. C 07 

7-70 



none, or 


nearly hH, 

newly none. 


The portion insolahle in acids differed little in*tbe two kinds. It 
will be observed that the principal difference in the relat ivc pro* 


portion of tincombiued and oxidised Iron, the dark portion coutaiiiinj^ 
most oxide ol Iron, the light part coniaiuiug most uncomhinod lroD» 
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and all or almont all the Cobalt. The higher BpeciHc graTity of the 
light-uolonrod portion acconlit witli the greater <x^antity uf metallic 
Iron it containe. The Btato of oxi<lation of the iron woa not experi¬ 
mentally determined, but wan aaanitied to be that of protoxiile, in 
accordance with the aualyHCK given of Biniilar ter rest rial luinorult^. 
The COUBC of the difference between the Ions of weight Kiistaiued by 
boiling tlie niitieral after the action of acubt and the weight of the 
Silica ubtnincdf iippoans i<^ dcpoml nj>ou Muall quantities of other con- 
BtltuontH rcinuVed by the IhirlNinute of SihIu in Holatiun, or in very 
fiuo HtatCH of HnKpc(i>>hiU. In ouu cx|»€iiiiiciit uiade wtlh great earo, the 
difTerunee of weight wo-s nearly aceoniitcd for in tliiB way in AJuniina 
and Oxhlo of Iron, Liino and Magnesia. In this ca^u, the loss of 
weight by ('arK of Smhi waa 12*015 grs.,(lie SiHcaobtained 
loKHOiiIy *452 gr: of the above fouKlitucjiiK tbero was obtained *015 gr« 
leaving only niiaceoiiiilcd for 'U17 gr. from 100 grs. of the Htoiie. 


1 liavu CfOiipared ita coOJ{a>aition with that of otiior htones, as given 



pretly close rosciiildaucc to tliut of Itlunski)/’ (llrmmcr KveiB, 
Mu'hreu), Novemb<*r, and that of **Jiikc1 OcBor’ in UiiNsia, 

April, 1855, aud a utiU cloacr oiio to (hat of Klciu-weuduu” by 
NordLuu»eu, PrUMin, of Septeiuber, 184«i. 
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A Contrihuf4on to our knofoleJge of Pola^ic MolUuca^ ly Captain 

0. E. Frtbr, Mndratt Sioff i*orpt. 

[HoceiTod lOUi UaroH, Md 2ud Jtiuo, 1809.] 

Having during tlio last ten years niaile font voyngCR round the Oape 
of Good IIo|) 0 , and onjoyeil Nome opporUiniticfl of Ktudyiiig tUo 1iid>its 
of Pt('r*tp<id4: Aiul uudi^rM muling tliat iuforniaiiou rogavdiug them, 
would not be nmiccojihddo to Ihe Bengal Ahiatic Society, I have llio 
pleasure to furnish the fullovring jKtrticnlurB. Tluukiiig also that n 
few i)lroclio]H may he of nuo ti» iiitoiuUiig collectors, 1 have appondod 
Hoiuu iuforiuation regurdiug this point at the end of this paper. 


P/rropodi aro osscutially pelagic animala, rarely found in tho nciglH 
hoiirhood of coasts. Some are naked, while olliorn have ilndt hod i us 
enclosed in a hholl wliich, wlierever it exists, in cxcootlingly light and 
dclicato. Tiny arc tikcn ningly or in puira, or in sIiouIh. They vary 
from tho rIzc cf a hazid^uni to that of a pinN lieatl. They Jerk along 
tho KUii'ace of tho watm* by the aid of two muscular npiKmilages, fnnn 
whoso M'jiig'like character tho nmuo ol tho class is douvesL Tlioy 
goucvully line tu the RUrfaco nftor nnuset, and dinapTioar with daylight, 
not as Rome huvo supposed lor Ihc ]>iirtH)ao of breathing, since, for 
the acrutioii of their systems, tho majority posHRSs a special bnuichiul 
cavity into which the external water has free access. So v(*gular, 
however, is their uppearauee after dark, that i)*Orhigny regarded U us 
the evidence of design. 

All observers of P/rrojuuls ni'C aware that, although for tho most 
part they aie blind,* their siisceptjiiility of light ih very groat, 
When captured and placed ulive in a tnmblcrof sen-water in u durlc 
spot, they protrmlc tholr fins, and flap them away vigorously j but 
no sooner is tho light of a lantern turned on them, thau they collapse, 
sink and lie motiuulcss at the lujttoui. 

I suspect then, with 31. D^Oibign}*, that light controls the movo- 
menU of these interesting animaU. Xt is probable that as light 
dawns, each sinks tfi that depth suited to iu iudividoal sensibility, 
Aud sustaining itself ia the fiui4by its own specific gravity ; it ad¬ 
justs its. position us light recedes, by instinctively rising until it finds 

* CIro ezoepved. 
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itiiolf 8t tho Hui fnee, eaftior and more expanded than when compressed 
in tlto depths below.* 

Now those learned in matters of hjilrogfraph^, say that tho propa« 
gation of light through water is not carried far below the surface. 
Its influence at tho depth of 300 feet is scarcely equal to the gliinnier 
of twilight, and below about 7U0 feet there is probably perpetual 
dnrkneKH.f 

If this ho ao, tnay wo wi aasnme that the rertlc&l range oC tlidse 
spocicM at least, against whom tho letters !)• 0. N. stmnl, (hoo tuhio, p. 
2Ui)) would be l>ctwoon 1 to 50 fathomK? Tho following expenouco 
regarding three of tliose si>ocios, icorvos to atroiigtbeii ibis tiuw. On 
tho night of tho 2nd of Oet<d>or, 18ti0, while rowing round H<m 
Island—tho lieml quarteiv of the Port Blair sctllemeut at the Arnhi- 
rtmus,—in an 0 }><m Un\i 1 took to seaward of it // qnadnclruMaf 
II, uHoinataf nud Tl. limbfUo. By the charts I find tho depth 
tborcahoutH varies from 0 to 50 falhems. 

Be hire referring to tho table, I will give one or two extracts from 
my iiotOH during tho outward vuyagi^ in 1800 ayd 1808, winch I 
think may iutorcst tho rcadem of the Journal. 

8.flU A. M.,one or two C^mbuliay nothing until 
12.80. F.M., two IL friticntdUt, with number- 

1800. Dee. 7, less eiuhryonic fonns. 

S. lint. 311^ 55', 1.30. p. m., six II. trid, with Salp<9. 

B. Ltuig. 42^' I2'| 4.30. r. h. Jli^ilrozooids and Haipa, 

ThcTtii. 03^^, !• P. H. til roe IL UHciuala^ medium sm. 

Sea U7'^, 7.30 r. n. Dozens of Sayitia^ imbedded iu 

Countercurrent. myriads of red Sntomoifraca (Copc|>ods)« 

7.45. F. If . Bag toll of red Entontos^roca, SttyiUa, 
and two if« UHcinala, mcdliiTU size. 

8« P. M. Sudden and total disappearance of red 
Eutomostraea, snccciMlod by Salpa with yellow 
nuclei^ and iionie Alcdustef in which wore 
itnlcddod nunil>cr8 of Ihrlantium austnfle, 
9.80 p. u. Two or three CleoJora pyramid 
daio of different sizes. 

* Some species, howorcr, socia quite iodiffertui to solar influsucs. 

t Pstorcumins Atlas. 
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The poiiita of intent in the al>ore entry aro threefold: — 

Fii>it,—the enplure of I£, tridoutftfa (If, fvnJi'nhUi of D’Orb.) at 
noou-dH}% D'Ovbigiiy having reconletl it on nocturnal iu Ub habits. 

Second,—(he aiiiR'aiance in scorcH of IMaiiiiuin auittf^le. As Capo 
Ilcirn is its rcc^iguized liabiint, its pi-csencc bo fur to tho cnBtwurd was 
interesting. The Sulpinn mtiKS in which ilicfle animaU wore imbed* 
ded was nearly a foot deep in the Lottom of the not. 

Tliinl,—that vrhich relates to the red JSntifmo$tracn r but, as they 
foiiii a group in a separnto cIom, I will merely say hero, that this was 
tho Roooud tiiiio they had disappeared saddouly at tho Haiuo hour, r/>. 
wlicti night was cloHing in. On each oceasiim, they wove followed by 
small Stffpte with yellow nnchd, prolmhly imiuatnro forms of «V. 
wa within whoso organisms, however, ihcro was no appoavance of 

The not wa« over from 6 till 10 p. m, At 
7.30 ?. II. U)ok a solitary Kppcimoii of 
Oltfotlora pr/ranuUitla» During the niiddio 
watch from 12 to 4 A. M. the Captain's net 
WAS in nse, and brought up nutubors of POfro* 
2 fOih and other utarino Hiiimols. 

The next evening tho net was again over 
from G to 10.30 p. m. and notliiug wljutcvor 
came up, but three fragmentary Dipliyzooids. Tims on two succcssivo 
occasions fiY)m sunset until 10 P. tf., no living thing, except those 
above named, was brought up, yet diiriog tho middle of the night 
largo hauls >vero made. Within cfpiuturial limiU, however, I liuve 
generally found the middle wateh to hn the best time. 

Tlie vessel here was in the neighbonrhooil of strong currents, and 
they are as wo knoW the consequence of a fU.stu]iaiuce in tho aqueous 
equilibrium cauKcd by a high teuifieraturb and groat evaporating 
foivo.* Gnu it be that in these latitudes the process of evaporation has 
any thing to do with the vertical ino>'eucaU of tlioae little creatures? 

For some days l^see it noted that about here the soa was very plios* 
phorosceut. It is thought by some that when such is the case, you 
are nusucccasful with the bag. hut I have uev«r found that it makes 
any difference. 


£ufoniOnfroca. 

IHOS, Juno 26, 

N. Lat. 5^ 42', 

W. Long. 22^ 42', 
Therm. 79*^, 

Son, 81 ^ 

Strong current to 
N. F. 


Maury. 
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The tabic (aoo p. 26D|) accompanying tbis^ reference merely to 
thosiG l^tcropoda which arc fnniiiilicil witli an external aheU; the 
ThccooomaUi ol do Blainvilie. It fdiowa that tbo— 


Atlantic Ocean contributed 28 species. 

Indian Ocean 

ff 

23 „ 

Sautheni Ocean 

>1 

11 » 

Bay of Bengal 

n 

11 » 


It will al 80 bo Rcou thui tlxi majority of IhoAo apccics can hoar a 
great (liffoTcnce ol toiui»cruini‘c, for example 77. nnrinataj CL 

Spirialift rontrHlU, On finch aK tlicao the cnvroiita liavo Onnht- 
loHB a ht.rong ilifftwivo inflnence, ami allhousrh tlio Cape of Good IIopo 
may ficrvo luHoiriP lucaxurc to jwdatc tliu fuuiiH of ihe liuliun Oconnj 
yet ilio niiniber of KjM'cics iu tUo HmitK Atlantic oouimou to it, 
proven that tho two poptilalhniH do mingle,* uml not only ho, hut that 
fioino of tho funna of tlio Indian Ocean limU Itn way np to, and douht* 
loHH tliiongli ibu great n<piutoriul current in tbo Atluntic.f 

Ah far an my own observalionH go, and fixnu what I have gathered 
irenn tin mo of otlicrn in the Hame field. I think tho following K|>ccieB 
are peculiar to tliatpiirtiou of tliu North Atlantic ihroiigU which out- 
wunl ships «ha[K' Ilnur i‘mi>‘He — 

1, y/y «ftiu (t’n UfftronekiOf 

2 . //. loffyin>filrOi 

8 . 21, viftenmf/if (}^) 

4. »r« Mom ( /Vw, 

alno the large coloured variety of H, pihlooaj figured by Bang, pi. x, 
figH. 3 and 4. 

To tho Indian Ocean, or mow proiwrly apeaking, tho lndo^^Pac{flc 
pvoviucej I would assiga the following species— 

1. Jltjoloa /aTQf 

2. S. yh)i«?<w«, 

8. U, o///«iV, 

4. U. 

4 

* The drift current of the B. %, tmdo wind doabtlM haring much to do 
with this. 

f Woodward. 4 

X A buttle thrown orerboard loagDoa H. E. of Aoocniion from tbo Amo> 
rioan ibip Lady Jlfuntayu in Ooitiber IHiO, wua piokod up ou tUe UuDwuy rocki 
uu the neat ooaat of Ooanisoy in AngiM^ loai. 

Vldo \K 15^ of Uio Haut. hfag. for 
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5. Cfeodora cu^ipidaUf 

6 . Cttv/erio or^n, 

7. Sffinalig truehi/orntiij 

8 . II. unciuafa {/) 

I agYce with Kang in thinking that Cuvi^rfa rofca ia an inunnturo 

form oi Cuo. coffunimf^llitf and I aino think Cupiena ortpa (KoiiB<»n) 
if^ ft 8tiU younger funu, I liave Tcpeati'dly takon (hir. rft^oa uml 
Ctnifcriit onfsa with the apex entire, as well m (nwtnriMl, and et nil 
61 Ties. The three foima are d(>uhtlc«i one and the aauie Hhcll 
To the Soullicrn Ocean heloiig— 

2. Ji. rcrwrrnm (/). 

Tlie romaliiiiig M^rentoen (i»r fifteen, if wo oxclndc Ca*K eoU. rvnd 
Cuo. roiit(f) are cotnniou to tlio Atlantic ainl Imliuu Oceans. 

As regartlrt their habits Ute table 8)i<nvH that— 

12 apccicb arc strictly noctiimal, 

7 are crejniKciilar and nocdumal, 

12 ,, ^'0 indi0crent to aolar influenoo. 

OhftCT vat ions are, however, not anCHciont yet to ai^ord proper cxpla- 
nation of niucli that relates to the habits and geographical distrilmtbui 
of these interesting little crentnres. Time alone can nccumuhito that 
number of welUnHCcrtaincd focU which is much rc<|nired. There avo 
many intelligent and some enthusiastic workcra in Mr. Grcoii*H em¬ 
ploy, and if men 6o intcresietl as Captain Edward Jones, and 3fr. 
Salter of the iSVipcri,” to whose aHsIstance I am greatly indohted, 
would from time to time pnhlisli the reenltj of their fdiscrvutiiitis, and 
so stimulate others to varied and continuons ex[icriii)eiits, niiccrtuinty 
regarding these animals would soon he dispelled. 

Diagrams were framed, showing the undnlatious of the teni]»crattiro 
of tlie air, and of the surface temperature of the sea, as regi:)tcrcd 
daring two outward voyages round the Cajie of Good Hope. On the 
fii bt occasion, the Qapo was rounded during the month of DccomI>cr or 
at luidsummer in that ivgion. On the Second, it was passed in June 
or in the winter season. On both occasions; the observations were 
made at ucon; and os the principal results of t^esu I may, in con¬ 
nexion with the object of iliis paper mention, that from about the 
25th degree of South Latitude to the Equator in the Indian Ocean, the 
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ton){H>ivittii‘e of tho water generally id lower than that of the air. 
Fttjiji tho 8tlt degree of North Latitrule in Weat Jjougitade to the 
K(|iiator ia the Indian Ocean the water is on the contrary waiter 
than tho air. 

The (lireotioQ of tlio acvornl cnrrcntH in the table (p. 269) ia taken 
from Boccliur'b Bailing directions (or tUo Atlantic and Indian Oceans. 


Not* on IIval.ka tuidbhtata, Zamrl\ 

With regard to tin’s shell, M. llang in liU work on Plm>po/h* 
snyH that it prcNonU tvro varietioa, distiuguiKlicd by their Kmaller 
; tlic milmul and bIicII of one being darker in colonr, the other 
liaving a vity clear, and almost tmiiHjmreut yelh^v colour. To tho 
first of thoHo vuvietics, ho refers S. aj^uit of D*Orbigny, hut it is not 
clear to wliut ho refers the second; however, as he elHuwhcro objects 
to Pon)n*s JL leHtohranchia Inung rogimled os a separato Rpecii^H, tlio 
inieroiico is, tIuU ho coasiilem it identical with hU second variety ; aK 
thongli, in truth, it ia not diBiingnlshcd from JL tridvnMa by its 
siuaDcr sizo. 

In cxpluuutton of his to\t» ho gives the following illustrations: 
first, J2. Porgtnfiiii, D’Orb., pi. ii, figs. 1 to 6. 
second, J{, Irtflcnfrtfa^ Laiuck., pi. xii, figs,! to 4, 

(llgiirod by Soulcyct, both hoing ropresctitatioQSuIthc same shell; tho 
nniuinlMof the lirnt, however, I’cing incorrectly drawn,) and 
tbini, It, iejtifjit'ttMvJiiOf l^cron» 

hut no figure in given of tho variety lie refers to H. qff/nU, D’Oib. 

Ilaviiig been so fortunate as to capture the three slmlU standiug at 
tho head i>f the list in the table (p. 209), and been able to cxumiuo 
the III both in their living and preserved state, I am pci^uaded that 
IL triilfntnta, Laiiick, IL toiioftmnrftia, Peron, and H. ofinis, D’Orb., 
TopreBont tlirco separuto and and I think this will 

he Been, on referring to plate xxi, where front (la, 2a, 3a), back 
(lb, 2b, Sb), and side (Ic, 2t, 3c) viewa of them are shown.f 

In their fixint aspoot, tliat in to say, with the ventral plate uppeiitiost 

* nist. Nat. det rtoropo«loa, Ulf. Hang uiiil Souleyot. * 

^ i'igB. S mid 3, plate sai, are coptod frutu drawiugs Tivui natui*!* by Dr. 
HaniBsy Stewart, K. A., a follow paasenger board the fiopurb to whom 
my hc»t ^ are due. 
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figs, la, Sa, 8a, the contour of the first is semi*spherical, the second 
snbtriangnlor, the tliird somewhat of an elongated oval. 


^iewed iQferiorl 7 , figs. Ih, 2b, 8b, the sculpture of the dorsal plate 
in each, presents the follotving peculiarities.*-^ 

In n. iridentata^ there are fivelongitadinal ribs, and, as Mr. Benson 
verj accurately observes the edges of the lateral rifts are cxi)anilo<l 
and very tliin, and on the fiat ter side’*' are wrinkled at right angles to 
the line of the rift and slightly reflected attko edgo.^’f 

In JL tcniobrfinvliia three longitudiiud ribe converge separately, 
and narrowing as they approach the terminal tooth, unite above it. 
At the lateral points the edge of the vcutral plate overlain the dorsal; 
at the shonlJors the dorsal plate ovcrIa|>s Uie ventral. 

In U, three longitudinal ribs unite lu the upper half of the 
dorsal plate and thehcc descend to the terminal tooth in one more or 
less well dcfiucil prominent rib. 

The Ri<le view shows the degree of convexity in the ventral plate of 
eocli shell. 

In figures, 14 2,§ 3, we see differences also in the animals. In 
fig. 1, the alar appendages arc rectangular and trilobated at their 
external edge ; In fig. 8 they ore oval; In fig. 2, they aro of inter* 
mediate shape. * 

Tlie lateral expansions of the mantle, in J?. S, affinii^ 

are both brood and short. lathe latter they aro yellowish towards the 
extremity and dark brown at the Ups; the buccal mass too is of a dark 
brown colour. In XT. ieniohranchia on the other hand, the mantle 
processes are filiform, in length about two inches, extremities yellow, 
with dark brown tips. 

As Dr. J« E. Gray in his cataiogae|| has given no description 
S, UnichranelM^ and only a brief one of JT. iridentatay I append 
a description of each, recasting the one given by him of S* qffinio and 
adding his synonyms of H> Ufidentaia. 


e i. «. dorsal. 

t Mr. Benson's ootee od ByslM, Toh 7. AdU. Mag. Kat. Hist 3rd 8erieS| 
Ho. 87. 

X After 8oo1eyet. 

( After PeroD end Lesnenr. * 

II Cotalogno of Pteropeda in tbo Bridsb Mnsonoi, London, 1860. 

84 
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Hyaleea tridentata, Gmil, pi. xxi, Fig. l. 

Anomia tridentata, Omelin; ForalubUi^ Cbenraiti; Cbme. 

Carolina natani, AbUgaard; Curier. 

Oaaliua Qataoa* PoU. 

Hyalcapapillonaaoa, 80(7 do 6 fc. ViaoeoL^ BlalDTille, 

HyaloDa oornoa, Bottai, Lamok, 

Hjalooa tridonbnia, Boao; Lamok. 1 D’Orbiguy j Plulippi. 

HjaUoa ObamniLsiaQa, Poronab Loanour. 

K;al(ua VurrfkaUkli, Loa. x D'Orbign^. 

Iljalna tridouUto, Vu/ago Bouiio, UoU. 

H^aloM fcrunoata iCraiiM. 

Stiol] aomi-ffplioricAl, inflated, gibbona anteriorly, lateral poinU some¬ 
what convergent, widely cleft, lateral margin of dorsal plate wrinkled, 
slightly vofleetod, iaforiorly five-ribhotl, terminal tooth longer than 
the lateral ones. 

HMiixt. Indian and Pacific (?) Oceans, 

Hyalsa teniobranchia, Pskon, Pi. xxi, Fig. % 

Hyalva Foronii, Bang. 

Shell snh'triangiiUri fiat, acmi-tranAparent \ lateral points wide, some¬ 
what divergout; upper thirtl of deft ovorlappcil by margin of dorsal 
phite, lowei* third overlnppo*! by ventral margin; inferiovly, three ribs 
converge separately and narrowing unite towards the long tormina! 
tooth. 

Ihihiiat Notib Atlantic. 

HyalSB afflniS) d'Ou., Pi. xx; Fi^. 8. 

nyoloia Iffinis, Dosb. in Lamok. Hist. 

(?) Hyalcea Penraii, Lee. 

Shell OToiil, inflated, tranaparont, homy; inierior lip very long, nar¬ 
row, Binuatod etiiwriorly; inferiorly three ribs unite in anterior half 
of dorsal plate, and thence lioscend posteriorly in one more or less pro¬ 
minent rib. 

Habitat. Indian an<l Pacific Oceans. 
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Directhne for etAleeting. 

As my towing net was aimtlar to that used by Mr. McQUIivray, I 
gife ills doscription. It consisted of bag of bunting (nscil for flags) 
two feet deep, the mouth of which was sewn round a wooden hoop 14 
inches in diameter; three pieces of coni, a foot and a huH long, were 
secured to the hoop at equal intervals, and hail their ends tied together. 
I\ihon in use tlie not was towed astern, clear of the ship's wake, by a 
stont cord 8ccm*ed to one of tbo quarter boats, or hold in tho hand. 
The scope of the line required was regulated by the speed of tho vcbiHol 
at tho time, and the amount of strain caused by the partially sub* 
merged net/** 

I have tried all kinds of material for nets, and have usoil iron hoops 
also, but there is uotliing like a red boutiog bag of conical 6hai>o at¬ 
tached to a wooden hoop. Tho woollen texture of bunting retains so 
little water, that when hauled up, the sides of tho bug do not stick 
together, as is the case with cnnslin or gunny,” and as there is less 
strain when a wooden hoop is used, there is less mutilation in the con¬ 
tents of the bag, and the most dolicate forms may bo procured in a 
porloet state of preservation. It may be three feet deep, with ho much of 
the bottom, or apex of the cone, cut off as to freely admit tho fingers 
inside. I have always preferred tho lee aide of the ship, as the water is 
generally smooth( hI. Tho following ortiulos are very ncccsHary, a dark 
lantern witli supply of oil, a good thermometer, a three power jiocket 
Tuagnifying lens; 4 thin plain gloss tumblers without any pattern on 
them provided with a stand ;t as the breadth of bunting is narrow, I 
should say 10 yards; a few i-olla of cloating cords; a couple of thimbles for 
the gray line or in kauly and two quarts of mothylotod spirit. As regards 
open-mouthed glaas-stoppered bottles, I should recommeud three closen 
one ounce bottle ia a case, filled with methylated spirit and water, half 
and half; oue doacn four-ounce bottles; with some larger ones After 
every haul which, when tbo animals are plentiful, should take place 
every ten or fifteen minutes,^ carefully pick out all tbo Pteropocls— 

• Voyage of H. ¥. 8. ^ RattUenoke,^ Vol. t p. S7. 

t Thej are sold at Oiler^s at one rupee a pieoe, of the shape of a fraetnm 
of a oone. 

X The bag should bo carefaUy watched sad manGravred, or else it will be* 
come filled with every deecriptioo of filth from the vesMl 
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naked, Qs woU a» skollod onee,—and place them bj themseWes^in a 
tumbler of soa water, aa they accomulate there agoia by specieef 
taking care to keep Uio water free from shrimps, fish and Crustacea 
which soon destroy its purity. Alter that invert and shake the bag 
into a bAKin of water tbc inside of which should be painted white; aa 
tills fills, pour oK the floating ref use,. preserving the sedhnent which, 
on stvaiuing the next morning tlirongh a pocket liandkorcbiof, will bo . 
found to consist of minute some species of SpirialU^ ombi^* 

onic univu) voK of all kinds Ac, The little animals die soon after capture. 
After 24 hours innconaiou, the retractor muscle will.relax sufiicioutly 
to allow of thoir bodies being picked out of the shells with a noedlo or 
a ]iuir of delicate forceps, ami all that is wanted 4or them then is cot* 
ton wool and pill boxes of siaes. 

To thoHd ignorant of Uic names of these animals, the simplest me¬ 
thod would be to put the resnlt of the day’s work into one or more of 
the ouo-ouuce glaHs-stojipercd bottles filled with methylated spirit oud 
water, bull and half ; nnnibor tlic bottles, and let the numbers be entered 
on tbo cliuvt oppouito tlio pro£>er date. The bottles should also bear 
on a label the following information: the hoar and date o( capture; 
the ship's position at noon; the tomporainre of the air and surfaco; 
temperature of the soa, and the name and direction of the current. 
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[Species, i*AUtmgtrhich any additional iiifonnntion lias boon pabliMh- 
Gil, aro pi iutcd iu Italia, and new genera aud iipocieii are marked with 
an aeteriflk}. 


PLANTwK. 

AiiRVS preoatorini, 111). 

ACACT* umbica, lid, 123. 

I ■ 11 catechu, 123. 

— furneHiana, 119. 

■ tomentnea, 121. 

A&dr.n ftiormelua, 110, 123. 

AfiKVA lauata, 119. 

ALAKdiukf deoai»otidnm, 119,128. 
Ai.HiKiA tohoannitlea, 71. 

aoirpH>iOuA, 73. 

ALMzr.ik procera, 121. 

ALITUNIA ACholariA, 118. 

AKONA sqamou, 119. 

AKTiessMA buuiaa, 117. 

— diandram, 117. 

ABUBxeNS moxioana, 119. 

ASToC AKrea integrifelia, 128. 
AZAUIEACUTA iodica, 119. 

AXOT.LA pinnata, ISO. 

PAXUuaA atrigt^ 120. 

BABLRHU crietaio, 118 . 

BAUUiTfUTcNiA acuiongula, 117,123. 
UAttUQTiA diodoa, ia7. 

■ inODodon, 147. 

— ■ - tctraodon, 147. 

BA&siA latitblia, 118,123. 

BAUUIXXA tnalabarica, 123. 

—■■I ■ purpurea, 117t 

> Vahlii, 116. 

■ ■ Tao^iagata, 117,128, 

BOMVAX malabariouxD, 1I5» 118. 
BOiAMUB flabelUforniiJ, 119,123,129. 
BBisnaLiA temcntoaa, 117. 

BBYANTtA bufTTophoro, 160. 
BHTorftiyLLUU cRlfcinam, 119. 
uLTUAMAMiA iotlfolia, 116, 123. 

HUTSA {Vondoea, 116, 110 , 128. 
parrtflora, 117. 
auperba, 115, 122. 
ca:«ALfiHiA dig7»a, 117« 

CALoOAimJBa Itidtcy^ 116,128. 
CALOToerca gigmare^ 118, 129. 
CAaoioafBaMVli balioaoabum^ 119. 


CAtiasA carandaa, 110. 

CAaKABU toniouUAiv, 110, 128. 

CAiKi A Oatuin, 110. 

CAMBYraA linOirmin, 119. 
cEtAOTHea piniiuulatua, 121, 

* CErHAU>acnt>'ua,»71, H3. 

* ■! ■ fKuervccplialttf, 84. 
rKK'KMAaau tabulana, 121. 
ci.KKfH)KM»RUU iurortunfttain^ 119. 
coctiiAMVKUitux }{cwHypiiim, 121,123. 
coniiHKTiix ItexburKuij, 110. 
CoNi»vAC*ii}«ic artiuuiutB, 77. 
ceNOCAiiFea lulirelia, 116, 128. 
cuvoiA myaa, 1^9. 

ciiOTi»« ebluiiu»feiknnj 116,123. 
cvacurA rufleza, 119. « 

CYOLAHTUK.«, 146. 

CTfSEACEAC, 70. 

CTi'Bkua, 120. 

ji.vi>Ai,ACAnTnt;a pQrpnroaoo&a, 120. 
DAt.BBaGiA latirolia, 121. 

UBaxoDiutf Itttifelium, 121. 

DiLLENtA puutagyna, 121, 128. 
Dmarmea oxaculpta, 118. 
ooararitiXA, 148. 

—Miidagaacarienae, 150. 

* Mouritiauum, 16U. 
DEoaxEA Barmntioi, 118. 
saYciHB paniouliita, 117. 

BueoxiA, 148. 

BUOE?4iA jaiubalaoa, 116, 124. 

-Bp? 117. 

BXAcuH Bulcatam, 120 , 

EBio.NiA alaphautum, 117. 

FICUB indic^ 118, 123, 
paraaitioa, 121. 

*i # raligioaa, 118, 128. 
rUqUETIA, 146. 

* ■ ‘ tiiaercicarpa, 146. 

■ I jidlitaris, 147. 

»11 eroata, 147. 

■■■ ‘ — eraiA. 147. 

PLACOUirru catapbraota, 121. 

—-aapida, 117, 128. 

h»m, 121, 
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Iniex 


rr.KUiKniA ntrobilifon, 121. 
routj.ioYA YnftritiTna» i 5 (X 
r&ooinofta, 160. 
rRKYOINFriA, 146. 

KU 1 RBMA oiUftHa, 120. 
oAbDRNiA )uti folia, 116,124 

.. fcji. (f hici^la), 116. 

r>i.o<;ilipiojt 110. 
oiiKWiA olofliica, 121. 

■ — ■ liirsolA, 121. 

fiaiatKA tomontcwa, 116,122. 
IIRI.K.TICMRR laom, 121. 

IIBTK (mar I CM A Uoii(iclotiaiitim, 160. 
iiiiiiHCim vitifoUua, 121. 
luaAKRHANA aniidjatmteriGAi 116,M4 
tUJMHKONiA oduUs, 146. 

MOYA TindiOora, 117. 
iitDUU.CiA vortioillata, 120. 
flYtJHOPITJT.A Rpinriaa, 119. 
juitKNfljncTVOK UiyrMiAoram, 121. 

UYPA^Lii’l'UM oiiaifoUani, 79. 

noniorum, 73* 
llYP0tYTR2/R» 70. 

HVroliYTJtUH, 71. 

^ 1 J/omeenM, 74 

■ ■ ■ oompaotam, 76. 

I diandnim, 73. 

^**-**«— frigmiteum^ 79. 

■■ I « ■ 72. 

» 8. Tar.—» ( gonuinam, 78. 


Tir.—» ^gonuinam, 7) 
} iniiiur, 73. 

I, ( iiiuorTu> 74 


< ioRjHrvf^, 76. 

^ I . moorocoplialuuii 8 k 

* ^ I Maoniianam, 73. 

- mjnucauthum, 73. 
liVPTIANTHBUA etHotU, 117. 
laiMOCAKPus frutuaceua, I17« 
JATbOPKA curoos, 119. 

--guasypifolia, 119. 

jBAMNcaRTu UUotalU, 160. 

KRUbA, 147. 

XTUiA onloycioa, 120. 
iAaRb8TB(£UiA parviflora, 116» 124 
LBIMD 1 BHOP 0 IA orbloulata, 117. 
mnuAOATHio criatota^ lib, 
LErtHONU, 7i, 77. 

I llBnoaaa, 76. 

<— cnspiduta, 82. 

I I III nil anodlfi, 81. 

folioaa, 81. 

— .1 ■ 9fH*ero»ato, 77, 

■ >—> Bainati'Otia, 75. 

liXPUTACUTA pmiDoraa* 82. 
2.ixNAffTiiB2Vii criatatBiDp L20* 
tOXANTUUSj 116* 

HANOITIRA iodioa, 119,124 
HAuaitBA qaadi^oliuta, 120. 

MXLAKTHMBA 117. 


HXT.iA aaadirach, 184 

MicjtorriuMAp 160. 

MLLLRTiA fnitlcosa ? 117. 
MiiiuflOPaelotigj, 118. 

MottiNOA pterygoapermnn), 119. 
KAUCtKA cadaxEiba, 124. 

. — oordifidia, llC, 184 

parriflora, llCp 121. 
KXLUUBiUtf SpeciofiQlDp 120. 

MRWUH odoruio, 120. 
NYCTAHTHBaarlwr-triRtidjll?, 121,184 
RTttPHAKA lotus, 120. 

I ; stcllata, 120. 

noiiTA w^ier, 118, 184 
OLAX scaailons, 117. 
oTTFUA alismoidoi, 180. 

Pakoahkc, 145. 

PARAjfopnnLVM, 71 76. 

_76,82» 

■ ■ I imni^sum, 83. 

■ Higuolianum, 81. 

yftltMtov, 78, 80. 

• . .. „.^ 79* 

* TOr. SilMattCi, 79* 

■ —- sgamotu’b, 80. 

I scylon^cwA, 80. 

—. ■■».— - I — eifycliatMm, 88. 

PANDARUS, 143. 

^ ■ » I affltidit 146. 

8 I 148. 

^■■■■■» aqaaiioas, 140. 

— — ■ ■> Boryi, 149. 

—'« ■> 160. 

MRd«la5rani, 146. 

' ■ I cancosut, 140* 

»- » cfifTomca#, 147 

Cbamiasoaia 149. 

conoidcuw, 150. 

Doiiglasii, 149- 
» liatittf, 148. 

. /ttfiJw, 144 

frogruus, 149. 

/ft ' y 161* 

/tu'CiUa^, 147- 
I 147. 

'■ '>■' Micopm, 147. 

> baiaitU, l&O. 

Kaida, 148. 
labffjHHthieits, 147* 

?4TVUp 149. 

ISO* 

—^ (TrA>»», 148. 

—^ 149. 

—« Loareiri, 149. 

— luMu0, 149. 

HoialMij. 149* 
moatioola, 14i6* 
mUdu*, 147. 
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PAKDAKUt 147< 

I ovntas, 147« 

■ 149* 

■ I BbecUiiy 149. 

■■ »■ Uatnphii, 149. 

*■ 149. 

ufiipapilltttusy 143* 

> M - t4U. 

PAVYTTA indicftj il3» 194. 

^ ■ pArviflora, 116. 

I tomenUMO, 1£4» 

PRRIM KftiUOt 146. 

P1I4EK1X ncaaliflj 116. 

pjiYLLANTUUi omblie*. 134 
FLUUiKRiA albft, 120. 

PtyfAHoortoK imtaoe, 120. 

FSIDIUH gUUVA, 119. 
vufifluA grnnutum, 
itAffiJiA uninotoramt 11$. 

■ I I ■■ loQgiApins, 116. 

viCLNUfl commuDii, 119. 
mvvA otnniA, 117. 

AcntLCftA tinctoriii,134. 

AoirgaiAlA (Tuboa> 146. 

KYCKtA, 147. 

cKUiLViciiCBA tryugt, 117,122,124. 
BCHutNtiB uomoi’um, 79. 

* ■CliU*OI>K!(D&UN, 71, 66. 

• ■■ 65. 

- pniiduiiifunue, 9S. 

aCIBFVB IkDOniAlaA, 74 
> 11 . cuniferog, 77. 

I niQOi'oxuktog, 120. 

KLAUTA xnacrt)<»rp», 65. 

DSUSCAUPtfg anAcaftllQTn, 115,124 
SHOAia robueUA, 115, 124. 

8tk>A wiatica, 119. 

I ccttiifblui, 119. 

humilia, 119. 

eoLANUu xauthocarpnio, 119. 
SOtJLKYICTlA, 151. 

BPr.uHoniCTtoN uurea, 121 . 

SPONPiAg m&ngirerft, 118. 

■TKKC11L1A urcuB, 121,124 
jrrkiiFoei'RKUUU soaviHiloiiB, 116,12'4 
ATNOBtLABtUKi BUHcaluiOi*, 120. 

STAYUMXOB ou TODiica, 124 
auAfiXA, 145,150. 

.1 I oonoicleA, 150. 

lagensformiH, 150. 

I micruftligma, 150. 

•YtfPlocoa racemoga ?, 115. 
TA)URlM>t*A iudiuA, 119,124. 
TBJUiiKAUA anntia, ll7, 110 

b^llarica, 118, 124 
ohabaU, 117,124. 
glsbrtA 112# 124. 
THOBACOfTACIITtJX, 71, 75. 

JtauMHHw, 76. 


* THoftAOCfCAPfiniH SumafranKut# 75. 
ntcHoPiaMA indicn, 119. 

TMOFiiia a8])era, 118,124 
TQCAKTA, 147. 

— eaudelabrum, 148. 

TtJ.'coA iliaudiu, 79. 

TYPtiA «*k*|ibiintiiia, 145. 

VKXTII.AOO cthlycubiiis 117, 

Vl.^iSONI.i# 117* 

drupaoca, 149« 

I * oleK^DH, 149. 

. fauuiilig, ]4fl. 

—lucitla, 1 49. 

■ p:Yh»atriB, 149. 

^ HanrHIuanA, 149. 

. ■ purimrMOonH, 149. 

■ ^ BtpphRnooarpAi 149. 

i/lvPBtrit, 149. 

■ lailii, 149. 

VIACOM, 116. 

viTKA inluHa, 116. 

VITlBUp, 117. 
xfzvriiOMjiijubA, 118, 124 
— cpjiDpluv 110# 117. 

■ ■ rugiiia^ 121. 


ANIMAUA. 

C<£LKNTiCUATA. 

% 

ACVIXIACKA, 30, 37. 

AcriXt4oA, 29. 

A^mlUAOA, 80. 

AHTKfS.VCXA, 87. 

CXUK)B<»A, 29, 

JiAI.IILUODA, 30, 87. 
iiffXAcaiA&UA, 80, 30,37. 
prrBA(:ALKPH.«, 30. 
aAUARnii»«, 30. 

SAOARTIA (gtmoa)# 31. 

* — Bcki^ficnva, 32. 

MOLLUSC A. 
Ciliipoda or Bryosoa. 
raii8T«:KLi»ARi!J)A;> 65. 
HEURKAXipoitA (geniu), 55. 

* . 2{c]i{fa?eut9, 55. 

Pelocypoda. 

(or Lamotbbranchia), 

* BoCEKAEiA cordifwftiU, 164. 


1CAEV0, 07. 
lAYEinEii, (t(ort.), 66. 

oornaOB, 66. 

' pwta, 

, — PhilippH, 66. 

Sovran, 66. 
• ■ Virittii ^ 
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MnMCKBCITBp 67« 

*OKTKOfi«65, fi7* 

Antillanim, W. 
m brftebycephalna, 06. 
— ■ —— Oamiuipi, C6. 
dtUnatula, 67- 
Krobnii, 
oUvacoa, 66. 
poHacidDa, 66. 
8iobol(lii» OG, 67. 
Viffoarouxii, 06. 

■ viriduK^ 66* 

dxfNOT:iD4f, 07. 

MirtiNiiOA^, (i7. 

VOLrATKl>L\, 67, 

. ■■ ■ Guodida, 66 

• — — ■ II I Hncta, 07. 

fmijilU, 67. 
Vi|^urouxii> 67« 


ProsobraiLohia. 

OpUrthobranohla* 

CTLIKDftoBULLA (ffonna), 66. 

DooQil, 00. 68. 

■ » FiiMhvri, 00. 

n . I I 68. 

• I ■ imlptag C8. 

KBODKBiru Oumingii» 66. 

• —09. 

iridcftceiiB, 06. 

. nitidiaBiiTift, 66, 69. 

— I roaeo, 00. 

• CLAKCULVS Ceijliinicua, 167. 

rTULoflTHSiiA 09. 

fiXLPUlRULA niVM, 06. 

iuboluaa, 69. 

BUAftoiMULA eapuloui^ 161. 

pajnhonnfVtt, 161. 

• BUCiiSLUe 157. 

n riBtUABLLA cnwil^Ara, ] 03. 

• (?) Bcrolnculatoy 163. 

a GtbBULA hUiiifordiana, 168. 

• . - IhiponiiaTUtf 168. 

• ■ 8toZir2lan<a, 268. 

• - P iuh^pliccUa, 159. 

• HACROCIIIBUA 9€tiU/orviiSf 163. 

• Fi8uUiu\ (iiov. Bnb.^g.), 160. 

• . AdAtimano, ICO. 
n BATAKA heVa, 101. 

• soLAUiUtt 162. 

BUB.XIf ABOINULA, 16S. 

• .- Old^Mtona, 1S6. 

I , ■ 11 PonhioDBU, 163. 

TKIKOBTOMA, 160. 

B TALLOBB18 (q. anb.gBii.), 169. 

• roipota, 
tVBlOLA (•Bb*gaBBB)i ^ 


TVBBO 61ifor» 159. 
Zieiphinus vuxillDm, 158. 


Henrobranohia. 

CATAULUB Blanfordi, 138. 

• Oalcacteniiti, 137. 

' > I docoriia, 138. 

torlQOBUH, 138. 
CTATiioH>MA fll(»dnctum, 133. 
ncLOPiJoiiVfl Aunolotn^, 138. 

• . . 127. 

• . I Mill fwwatirf, 128. 

. . cnapidHtuB, 133. 

• ■ i26, 

I ■ ravidos, 135, 143. 

B DiTUoPU (n. Bub.^g.}, 120. 

B MYf^iiopoMA (o. anb. g.}, 131. 
B ■ ■ ■ ■■— Mmuiim, 132. 

B I 133. 

oriBTiiovoBua, 129. 
OPiirru<«TOMA Cropifrni, 139. 

' FairUaikS, 210. 

B ■ I » fnarro/ttonuA, 139. 

■ " Nilgirioau), 1*W>. 

rLKCTOBTOUAf 140. 
pTBBocYCLoa biJnblatnB, 137. 

' rapettrie, 137. 

• ■ ? trUiU, 131. 
BUIOBTOHA, 133. 

BriXACVLUH Avonutn, 187. 

■.■■ ..... ^ Boddomol, 147. 

• - Fairbankii, 135. 


Pulmonata. 

AURICULA gangetica, 143. 

- ■ > . .>» nitidala, 143. 

ZBifBA Piiriei, 141. 

B IICULI*TA, 141. 

uxLix htomfutoma, 139. 

-Nux>barjoB» 139. 

JAKEITBA, 9D. 

JAKfcLLA, 99. 

ONCHIDXLLA, 94, 99. 

OKCHIUILAS, 88. 

OKCUIDJUU, SB. 

• ator, 99. 

• celticum, 99. 

• femiginoarn, 99. 

« grannlosnin, 99. 

• iboiBBtii, 99. 

- narmomtum, 99> 

• pallUlumf 103, 

• pBtelioido, 99. 

• Foronii, 09. 

« panotatufu, 99. 

• 207. 

• (^nniim, 105. 

• Toige&BiB, 89. 



Jnitx 


oiYcnrorvH typha, 102. 

FKmoNtA, 94, 99. 

— MauHtiftnft, 100« 

■ ■■ ■■ veimoolata, 99. 

VAQINU1U9, 96. 

Birtnazucne, 102. 
VBIlOVICEtl.A, lOS. 

Pteropoda. 

BALANTIUU austnlo, 260» 262, 269. 

M recnrvum, 203, S69. 

cLBOi>OBA bttlautUixn, 260. 

cappiOdtB, 263, 269. 

I pyrainidAtfti 261, 2G9. 

CBS8BT8 corBifoimis, 2G2« 
rcctA, 209. 
ipiiiif«ra, 269. 

■ BtrxBta, 269. 

■ virgnld, 360. 
cuviBBfA colarntio]III, 263,269. 
- orjtUt 203, 200. 

« roffnifc, 263, 269. 

KYAtvKA (iWnitt, 202. 206, 269. 

— 0u7a, 202, 200. 

FoiiibililH. 201. 

— ^NbliOBu, 202. 200. 
tflobiiloHii, 2C2, 209* 
iiiOoxn. 2^. 

^ Inbiata, 200. 

— limbata. 209. 209. 

■ ^ loii^iroatm, 202, 269. 

iiiuoronutu, 262, 209. 
qiuulHOonULtA, 20O, 260. 
toniobrunchm, 2^)2, 200,269. 
tridout&ttt, 260, 203, 26G, 260. 
irispiDOMi, 269. 

■iiM oiiciiiata, 260, 263, 269. 

BPiuiALU bulimoidca. 2^. 

^ rofltr&lij. 269. 

> trocbifonnji, 263, 269. 

■ I I » Tontricoeo, 269. 

^ETKHOPODA. 
Araohnoidea. 
ACAXTHONOTUS uiger, 213, 218. 
iCLLOPVB, 208. 
ajianacba,2I5. 

AAOloPCs, 234. 
lX>LOMRl>E8, 218. 

* lon^imoniM, 218. 
DTBDKBA, 231. 

SPElftA, 233. 

*■ apoclifa, 289. 

* bromirtt^a, 238. 

* II — eiciairostif 342. 

Oiadoma, 2^3. 
hirtvtulAt 239. 
manwMariSi 236. 



£PBtaA gancoft, 838. 

• 834 . 

XPBiBtpa, 253. 

• aAOEBtLA, 212. 

• 11 « atrata, 213. 

• ' 214. 

QALBoPBa, 298. 

p~ — — arabfl, 211. 

. . — arenoidcs, 2H. 

biiSBipea, 208, 

' *' >« fataliB, 208. 

• « r»nVnMli«, 809. 

• ? votYkx, 209. 

QALKODIIliK, 298. 
oaItbaca.n niA, 247. 

a 19. 

^ bolfa, 219. 

CILUYIA, 208. 

JlKaHiUA, 215. 

• - CixlctUUnntt, 210. 

«>■' eaucUta, 910. 

■ II ■ 1 indioa, 216. 

Bavjf^nyi, 210. 
iBACAtrriu, 217. 

LBionuBUB, 212L 
LIB Y PH I A, 810. 

LiNTPiinn«B, 815, 

LTCOBII>.«, 218. 

MBTA, 241. 

• - yniMlU, 944. 

BBPUILA, 240. 

• ■ (^yigu$taia, 241. 

PABITDBA, 925. 
paoiPALn» 204. 

PIJAUUfGlDiE, 811. 
ruALAHoiuH mucronatocD, 213. 
pHiLoDRoaus, 2l0p 225. 

BHAX, 208. 

aALTiciDi«, 220. 

BcrroPU, 231. 

• propiaffua, 232. 

■ ■ ■" thoraoica 833. 
aCTTOinDik, 231. 

SBoB^aiA, 231, 

BOLirroj;, 208. 
aoLPUOA, 808. 

BPiiAAi’i, 220. 

— ■ inclicus, 289. 

lapidop, 824. 

• > Ptmilartf, 822. 

• a litWdflnu*, 220. 

TCITPHOMUfi> 804. 

• ■■ ■ I Auaniffn/fipy Z(\&. 

— Silmpaonij, 207. 
tmaAOKATBA, 246. 

— decorate. 8 W>. 

«' ' « " ovteDMi, 240. 

• - irideHtu$t 

TBOMieJOiB, 22'> 





27fi 

'nioHiaiis, 225. _ 

— calycinnit 237« 
oitrona, 227« 
elonifotun, 227. 
IVsoZianiM, 829. 

285. 

—tulnroBOSa 227. 

• XYSTICUB, 224. 

VEBTEnUATA.. 

Aoptilift. 

• TF^RAKTAi 200. 

yKIlAXlOlOKfli 106. 

• - Jamof&tica* Iw* 
J10MAI.0FIIU>.T.| 190. 

Sfturift. 

l»BAMIIORA*^2Wi 106. 

VAiiANtitf ilm<aowk» 102| 105* 
fluvoecuoB, 196. 
lunivtuH> 192,196. 

. noliuluHUHj 193,196. 
on<a^u^i 196. 

Aves. 

ACANTimtfl RylMtKa, ICO. 

AOHoCBi nALM brannoAco.H, m 

_ —- lol. 

AOUOl’XOMA 193, 

A^aROXAX laUiHMfKa, 173- 

ALAUPA 1H9. 

__ 19»# 

onatdUiy 188. 

IHL 

, HubibAricu, 183. 

AHUOUAi«Ba jfhoniUura, 186. 

1^. 

— ]i{i)viuiuoa, lub. 
AttACHKKCUTUBA it^iaHCOf 170. 
ATUKNK braian, 107. 
dracuxwxbniJ* aurantiua, 108. 

CAPHlftlULQUa, 169. 

- asi&ticaa, 169. 

— niontioolna, 169. 

CALLBNfi ftlbivoutria, 179. 
froiiUklia, 170. 

— rufivuutria, 179. 
CAttPofHA®* ByJwitica, 188. 

-_ onproas 188. 

- puaillfti 188. 
CHAICOIUIAW, 188. 
ciiAnABHASA guUnf. 174. 

cHRtTuaJX /w. 

riiHtaocoLAiTiB jertivta, 168. 

ciKOCB oi&onMeuB, 166. 
evATU)ti#, 166. 

molftnolBucoi, '167. 


CXX3CYBTK8 mr}/ivol'fue9$t l68. 

ooryts concolor, 172. 

— ■ rupetti'ii, 173* 

COBTUB CHlmiMtUip 187. 

CBATBKOPVa, 176. 

CROCOFUB 6)Uoriga4t99t 187. 

— plivnieopi^mst 1H7. 

CBVPTOtopuA cin^ypAcojniJa, 178. 

CVCULUB CQ«OfU», 1C8. 

cvoKHta 173. 

cvi*aBLUB AbiMiniciia, 169. 
affinis, 1G9. 
mclba» 160. 170. 
©KNDHnCBKHDOM crW)rtattt, 169. 
DicBVKUB o(criUti$cens, 175. 
DKVIfOfCA. 175. 
iiUMKTiA htjperithra, 176. 

XLANUB inol(U)0]steriia. 167. 
ntkttoni, 186. 

tVBBHiBA bortulnuB, 186. 

- 186 . 

IRTTHBOtreiUlA <Unma/U9» 174. 

- lonourB, 174. 

— ■ porva, 174. 

BSTBVLPA 18C» 

- 166. 

- Hulnbarica, 180. 
undalftto, 186. 

Bvai'iZA IBC. 

, {ut^nla, 187. I 

PBANCOLINUB 174, )60« 

— J’b&yroi, 176, 190. 

■ valgHna, 171,189. 

OALtUB /ffriufincHSt 189. • 

— Sonruratii, 189. 
oAi.iA’rRBDix lunaloea, 189. 

.. BplullCOB 189. 

(«At.LlNAQi> aoolopBciua, 191. 

__Btcuura. 

OBociCHLA Gitrtna, 179. 

q/ix»ofa» 179. 

,. ttfucolop, 179. 

OTBIfOBlB, 187. 
niBUNPO danricA, 172. 

— eryihropyrii^t 172,173» 

- fiHferftt 171. 

172. 

mhcepB, 172. 
ioB-\ typhin, 178« 

■ I — tcylan^f 17A 

IXOB 178. 

‘ , xanthupygtn^ 178. 

XKTi^PA Goylonaneis, 187. 

1 >A»IUS eiytbronotuB, 175. 
tiucocBBCA ulbofrontatB, 173. 
aureola, 173. 
IrNcAjrdJt^, 173. 

--pecU>ral>B, 173. 

MACHbOLornvi JrnldAb 182. 



Tudifx. 
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iCAti^cocrftcua gHaeaa, 177. 

. Malaharicus, 177. 

I Ualcolmi, 177. 

• SomervilK'f. 177. 

—^ > tamoolor, 177. 

KV04I.11RVB palnatrii* 175. 

MiLVua, ap. 1C7. 

I gOTindn, 107. 

iriftArBA caA^tUftrM, 186. 

flrjthmptora, 185. 
MotAOtLLA duklmueDBit* 183. 

■ luBODicoaiSi 107. 
j>cTaonatei 183. 

MuaciCAi'A cjiior«o-Alba, 173. 
uuatCAVnLA $nperciliari$t 174. 
IIVKIA mnlabarica, 186. 

I .. oTKlulatAi 186. 
vnoi'no>?ua UoraftolJiii 179* 
MiMPUiiuN 105. 

'« j>«rQaop(«ro4> 105. 

{KDicNituug 190. 

oHKuCvtrtKa einclorhynrkus, 179. 
oKTJioroMi.'B lon^CcttWcK 177. 
oRiOLUa cojIooeuatB, 176. 

—— knnd(io» 17& 

oaifOTHtgrtX, 186. 

OTOCAMPBA /M/cicandaia^ 176. 

rAN»ioii liftMootQt, 166. 
rALA^oKNJg Ahuuivlrif 168. 

— —- cabicularis, 168. 

— ** 167. 

FAAi«fl atrato, IMS. 

■ ■■ fiutftvu#, 181. 

rA«BKR>faF«c*(iUij, 187t 
PATO c/'iatafui, 169. 

FKHma cHatatih 167. 
fKBiciKicoTVa ffrytkropyguu, 174. 

• albIft'ouB, 174. 

PKRiricVLA erythrfrrhijHch^ 190. 
PiiXLLUBCOPUB indicU4, 161« 

i» lagabiiB f, 181. 

I !■ 1 nitiJuB, 181. 

» vij'idnDaa, 161. 

KuaiB rwna, 181. 


rirUB MflhmttcntiR, 108. 

* (laniwiokii, 108. 

riTTA 170. 

FUK'KUA hypnuuitlinB, 180. 

poi>irA p(*riOMAfa» 191. 

pBAriAi ui.A C74)mta, 1H2. 

PBIHIA 177. 

'* |rnKii/A» 175. 

" 177. 

PTFBUCLAB GBD8tnB» 188^ 18S>. 

/iueiatuMf 188. 

p I.iolit(*ti8toim» IHHi 
PTloNOPBOfjNlC, 173, 173. 

PYBBIIVI.A IHi. 

BKUVUltOPB BUlWClIiltBUB, IHl. 
BJiiMopTitUt tiiforyuafui*, iUU. 

•AUn>BKla »p4fonntti, 170. 

BAXICOLA atm4jHtaHif, 170. 

loucnroiduA, IKO. 

* malfuiiiv, IHO. 

I upi«UioloucA> 180. 

■ '« Bp., 160. 

BPtLOB.*<lil ohmlll, 106. 

BFIBALAUIM r/rf'a, 165. 

•TLViA orpliou, 181. 

—111 ■ curnica, 181. 

BTKMIUM 107. 

■ I " 8itioiiBo» 107. 

TAC(*OCUA ^ni«, 1U6. 

——■ — i> LiMclionanitli^ IGB. 

—^ Sirkoo, 168. 
TBAWMOUlAyWicato, 180. 

TinuKcVLUB BlaudariuBi 166. 

ii* — cortckm f, 166. 

TIB ALU piloAtli, 175. 

TBOClIALoFrBBoN 175,17C. 

• I i''r4tr5aukj, 176. 

TVBNix toigoor, loo. 

I I Jo^oui, 170. 

UBBUA BengaloiiBia, 167. 
vuLvocivoKA Sykcsii^ 174. 

YUK<ilHCUH, 168. 
soaTUiora fal^tfOrosMt 170. 
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• MtUortflogicfil 
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• Ahttraet 6f ikt RtMulU of He Houftg Meleorological Oh9erval.ion9 
taken at ike BnrtegOT General*e Office, Calcnffa, 
in He month ^ Jnlg 1809. 

Latitude 88' North, Longitude 88° iO' 81" East. 
Hoiglifc of the Cittern of the Standard Barometer aboro tLo tea Icreli 18.11 feet. 
Dail/ Meant, Ao. of the Obterraiiont and of the Hjgron\etrical elements 

dcpeudcDt tlkereoQ. 


^ 5 Huge of the Barometer ’S g Uafige of the Teru|>crn* 

auriug Uio day. ^ x danng tlio day. 

'Sp£ tS 


2£ 

Date. WMq 


li 


Max. 


Didr. 




Max. Min. Dim 




.448 

.431 


.461 


.676 

.646 

863 

884 

.873 

,874 


.486 


.431 

.488 

.636 


.867 

.861 


.861 


.610 

.607 


.647 

.654 


39.610 

.898 

.849 

.493 

.470 

.493 

.537 

.648 

.744 

.710 

.617 

.603 

.610 

.604 

.864 

.803 

.809 

.481 

.564 

.598 

.600 

.613 

.604 

.899 

.628 

.673 

.657 

.668 

.673 

.700 

•.688 


.448 

..370 

.409 

.399 

.490 

.618 

.487 
.810 
.633 
38 
.416 

.387 

.408 



.478 

.491 


.498 

.473 

.806 

.874 



86.0 

m.n 

H4.7 

H8.0 

84.6 

83.8 

83.1 

63.1 



88 
.603 


.109 


.094 

.118 

.063 


89.6 
VtM 

90.6 
89.8 

89.3 

87.5 
86.0 
89.0 
90.0 

89.6 
89.3 

86.5 

8B.0 

87.6 


83.8 

83.9 

83.6 
83.3 

84.6 



84.0 


87.4 

88.0 

89.8 


93. 
93. 
88 . 
87.6 


81.3 

81.4 
80.8 
81.0 
83.0 
81.6 
7H.4 
70.8. 
80.3 

81.5 

81.7 
81.0 
80.3 

79.8 

78.8 

79.8 

80.6 
8L0 
80.0 
79.0 
77.6 
8f>.0 
80.0 
79.8 
800 
79.8 


8.3 

10.0 

9.7 

8.8 
7.1 

7.7 
O.l 
0.5 

8.7 
R.6 
7 9 

8.3 

6.3 
.5 
.0 
9 
3 

7.0 




.0 
83.4 


8.0 


8.0 

10.3 

9.6 


9.9 
.7 
8.3 


The MeiB Height of the Barometer, ai likeinta the Dry and W<4 Bnlh 
Tbemometer ICeani are derired, from the Lonrly obaervatione» made imag 
the day. 






























ileUorological Oh^ermlhuis 


AfjHiracl (if fkn 1 U%hIU of ike Hourly Mtieotoloyical OOiferoai/vHS 
lahen ai ike Si^rte^of General*t Office, Calcutta, 
tii the mouth of Julff 1S69. 


Diulj McanA, Ac. of llio ObMcrralioiiH ftod of iLc Ifjgrofiiotrical elcmenU 

dc))ci)drii t tborcou hc^.) 



i 

X 

' 

L C 

1 t 

9 

« . 

^ N 

b: 

u 

•1 

: & 

: 1 I 
1 1 

1 p 

i 

1 " 


1 

0 

a. 

, ^ 

1 '3 ^ 
n.s 

1 



i 



S8 
8i 
28 
26 
. 27 
V*28 


6 
79.9 

81.7 

82.8 
82.0 
81.0 

V 81.1 


3.0 
8.0 
2.6 
4.0 I 
2.7 
2.1 
2.1 
2.4 

2.7 

2.8 

3.0 

8.7 
1.9 

1.7 

2.0 

1.8 
2.8 
2.4 

2.3 

1.6 

1.4 
8.6 
3.1 
8.0 
8.8 
4.7 
4.0 

4.4 
6.0 
8.0. 
8.01 


o I 


7U.0 ; 

80.3 I 

78.2 
80.0 
H0.2 
78.H : 
78.0 

70.6 

80.2 
NO.O 

78.4 ' 

70.5 I 
78.8 ; 
70.0 I 
70.3 ! 

70.6 ; 

70.1 I 
79.0 i 

78.8 ^ 
77.0 i 

77.6 • 

77.6 

77.6 I 

77.9 [ 

76.6 

78.6 
80.8 
70.0 
70.8 

79.1 


6.1 

0.2 

4.3 
0.8 
4.6 
3.G 
3.0 

4.1 

4.6 

4.8 

6.1 

6.3 
3.2 

2.9 

4.4 

8.1 

3.7 

4.1 

3.9 

2.7 

8.4 

6.0 

6.5 

6.1 
6.4 
8.0 

7.8 
7.0 
8.0 
0.6 


"I 

85 

P? 


li 

o 
o 9 

.ar.if 

¥ 

9 « 

!s9 


tl't 

:S-3 5 

is g-g 

*1 

■E S-a 

•S.a § 


TiidieH. i T. gr. T. gr. 


0.098 
; l.oil 
.014 
i iliPIC 
: l.OOl 
.008 
O.OOi 
.910 
.986 
1.008 
. .001 
; 0.ti62 
.986 
.tKi4 
.070 
i .970 
.086 
.073 
) .070 

! .046 

.025 
; .926 

I .028 
.926 
.037 
.809 
; .066 
! l.OilS 
i 0.970 
1 .976 
.073 


10.07 
.78 
.83 
• ai 
.70 
.79 
.36 
.11 
.65 
.77 
.70 
.10 
.60 
.SR 
.42 
.63 
.67 
.46 
.42 
.19 
.00 
9.02 
.07 
.04 
10.00 
9.61 
10.18 
.73 
.33 
.41 
.42 


].8C 
2.32 
1.57 
3.42 
1.99 
.31 I 
.25 { 
.40 
.00 i 
.70 
.87 • 
3.23 I 

1.12 I 

0,99 : 
1.64 i 
.08 i 
.32 i 
.44 I 
.37 ! 
0.91 
.78 
2.08 
1.82 
.74 
.87 
2.78 
.84 
.64 
.06 
.48 
1.76 


|i^ 

t S'® 

tiS 

Jl'i 


0.85 

.82 

.87 

.81 

.80 

.89 

.89 

.88 

.88 

.86 

.85 

.82 

.00 

.91 

.87 

.01 

.89 

.88 

.88 

.02 

.93 

.83 

.86 

.85 

.84 

.78 

.78 

.80 

.78 

.81 

.86 







ObMefvaihH*, 


Hi 


AMraH ttf fke JietulU of ike Hourly Uefeorutoffical Obeervaiiont 
taken ai ike Snne^OT (SeneraVe Office, Cahnita, 
in ike moaik of 1SC9. 


Hourly Meana, See- of tlie Observatiooa aud of ilie Tfygrometricot eleraento 

dcpcDdciit Ihcreoti. 


o « 


JTour.^ 


XtnnKc of the Boronietrr 
for (‘ocli Uoiir during 
tlic month. 


iMux. 


Mm. Dim 


3 u 

41 

*.^a 

Vi 


Uangc of t1io IVinpera* 
turo for cftcU hour 
during tho mouth. 


Max. Miu. J Dim. 


Tik'hcfl. lucUcH. ' Iiiclici*. IucUck. 


Mid¬ 

night. 

2 

3 

4 
d 
0 
7 
H 
U 

10 

II 


Noon. 

1 

2 

3 

4 
6 
6 

7 

8 
9 

10 
11 


20.607 

.656 

.646 

.636 

.629 

.636 

.646 

.664 

.678 

.666 

.688 

.6H1 


I 


.668 
.648 ^ 
.627 I 
.60S i 
.494 
.402 
.603 
.626 
.645 
.665 
.678 
.676 


29.084 

.900 

JWi 

.068 

.040 

.064 

.079 

.rn») 

.714 

.728 

.744 

.730 


.716 

.004 

.067 

.641 

.628 

.628 

.647 

.676 

.700 

.706 

.712 

.092 


j 


i 


29.4'tO 
.4:14 ! 
.4\H i 
.395 
.386 
.389 
.399 
.432 
.451 
.460 
.468 ! 
.462 


.441 
.409 
.4it$ 
.380 
.368 
.358 
.370 1 
.396 
.409 
.421 
.463 
.461 


0.238 

.2:t5 

.246 

.203 

.201 

.275 

.380 

.208 

.263 

.268 

.286 

.284 


.275 

.285 

.264 

.261 

.2tS0 

.270 

.277 

.286 

.259 

.241 


82.2 

H2.0 

H).7 

81.6 

81.3 

81.0 

Nl.l 

81.9 

83.1 

84.0 

85.0 

86.0 


80.6 

87.2 
87.0 
86.6 
86.G 

86.3 

85.6 

84.4 

83.7 
83.3 
83.0 

82.5 


85.0 

84.5 
84.3 
84.0 
84.0 
8 : 1.6 
8:4.6 

81.6 
80.0 

87.6 

89.7 
907 


91.0 

92.0 

92.:t 

92.6 

92.7 
92.0 

90.5 
87.9 
87.0 

86.5 

86.6 
86.2 


79.0 

78.N 

78.6 
78.0 

77.5 
78.0 
78.0 

78.7 

79.5 
79.0 

78.6 
78.6 


78.2 

78.2 

80.0 

80.6 

80.7 

80.6 

80.0 

79.5 

m.o 

79.6 
79.0 
79.0 


fl.f» 

67 

6.8 

0.0 

6.5 

6.6 
6.6 
6.8 
6.6 
8.6 

11.2 

12.2 


12.8 

13.8 

12.8 
12.0 
M.O 
11.6 
10.5 

8.4 

7.0 

7.0 

6.6 

e.8 


The Mean Height of tlie Barometer, aa likewiae ilie Dry and l|fet DuB» 
Thermometer Mca&i are derired from tLe obaerraiiofte aume at the eerml 
koart daring the month. 




Mefeorolofficul Qhiervat'tont, 


of ike litenlie of ihc Honrlg MeUorotogicol Oheervations 
iaki'u at fie Hn/Te^or UtHcraVe Office, CalcHfta, 
fH ike month of Jolif 1S69. 


VfouH^ McniiSr «&c. of tlic ObiiorrfttioD9 nnd of the Kjgrometn'oal elomenta 

dv |)cnJen( Uicrvon CohUh u ed.) 


ilout*. 

i!^ 

Cl 

P 

.a 

^1 

1^ 

1 

m 

1 

1 

1 -2 
& 

1 

0 

&■ 

a 

c3 

8 

& 

1 

li 

l-'S 

's 

V 

1 

•5 

1i 

H 

f- 0 

“5| 

x:5 

a « 

I'S 

a 

4 * 0 
•S.'O ‘G 

f|l 

III 

I 

( t 

B *1 

tr • .fc* 

ifi 

il 


<> 

<1 

0 

o 

Indies. 

T. nr. 

T. i?r. 


Mhl- 









iiiuht. 

80.4 

1.8 

70.1 

3.1 

0.973 


1.07 

0.91 

i 

80/4 

1.7 

70.1 

KSa 

.073 


.00 

.91 

2 

80.1 

1.6 

70.0 


.070 


0.93 

.92 

;\ 

80.0 


78.0 

2.0 

.007 


.90 

.92 

4 

70.8 


78.7 

2.0 

.001 


.89 

.92 

5 

70.7 

^■IQ 

78.8 


.1KU 


.74 

.93 

a 

7i).H 


78.0 


.967 

i^^FCa 

.74 

.93 

7 

80.4 


70.3 

2.0 

.WO 

.63 

.91 

.92 

8 

80.8 

2.2 

70.4 

3.7 

.083 

.54 

1.82 

.89 

b 

81.2 

2.8 , 

70.2 

4.8 

.970 

.45 , 

.72 

.86 

10 

81.4 

an 

i 78.0 

0.1 

.007 

.34 

2.19 

.88 

, 

81.8 

1 

4.2 

78.0 

7.1 

.967 

.32 

.59 

.80 

Noon. 

1 

Hi.9 

1.7 


7.6 

.973 1 

.36 

1 

.78 

.79 

i 

82.H 

4.0 


7.8 

.083 

.46 

.92 

.78 

9 

82.1 

i.9 

70.2 1 

7.8 

.970 

.39 

.90 

.78 

a 

8L.H 

4.7 

70.0 1 
78.8 

7.5 

.070 

.33 

.77 

.79 

4 

81.7 ‘ 

4.0 

7.8 

.904 

' .27 

.87 

.78 

5 

81.7 

4.6 

78.5 

J.8 

.955 

.18 

.84 

.78 

0 

81.5 

4.0 

78.7 

118 

.961 

.26 

.46 

.81 

7 

81.1 

a.a 

•78.8 


.964 

.31 

.00 

.84 

8 

80.8 

2.8 

78.9 

^ESa 

.967 

.37 

1.70 

.86 


80.8 

2.5 

79.0 

4.3 

.970 

.43 

.61 

.87 

10 

80.8 

2.2 

79.8 

8.7 

.979 

.61 

• .81 

.89 

11 

60.6 

« 

1.0 

r 

79.3 

• 

3.2 

4 

.979 

.53 

.11 

.91 


All the HjgYomeUicel elements nre computed hj the Greeawiob CoutanU. 



















Met^orotofieal OiiervaiiOM, 


llT 


Aht^aet of the RnnlU tf ike Umtli/ Meteorotofieat Oieerraiioni 
iaieu at the S^rtejfor QeutraPe Ojtee^ CaleHiiap 
in ike monik qf Jnly 1869. 

Solftr BftdifttioD, Wecther, See. 



3§ 


tt.S 


WlKP. 






•a®o 

«2r 


pKrailiD^ 

direetioa. 


8. S. W. 3 l 8. 


M S 



^ g General tepeei of the 9kr. 

_?i _ 

ludlicji lb MilA 

... 8. S. W. 3l 8. ... L68.6 Stratoni to 8 A. M. \i to 8 A. 

K. stntoni to 6 r. v., clear af* 
(crwtrdi. 

... S.l^W.£8.8.W. 1.8 81D.8 Clear to 6 a. M. ^itoOp.x*^ 

Hear afWnrardi. 

0.88 S.by W.<8S. byB. 1.8 881.4 Clear to 5 a. X. to 1 n. H. 

oTcreaet to 7 r. x.» clear after* 
wardi.Bain at 8 a* u. A from 
1) to 3 ?. tf. 

... S.byW.AS. 8.W> 1.3131.0 Clear to 3 a. v.\i to 9 a. x. 

to 3 r.x.>oloiidt of different 
kinde aflcrwmrde. Ligbiaiog 
from W at 9 P. M. 

0.16 S.S.W.AW.6.W. ... 179.6 CJotida of differont ki&da. 

Hionder at 8 ?. x Light rain 
at 81 A. X. A teom to 8 p. x. 
0.84 W. by 8.4 S. 8 .£• ... 93.7 Stratoni to 0 a* x. to 1 p. 

M.» oreiftait afUrwaardi. Thun* 
dor at 8 4 8 p. x. loghtiking 
viaible at 8, 9, 10 4 II v. x. . 
Bain at 81 a. x. 4 f^om 8i to. 
6 p. X. 

0.89 S. by E. 4 S. ... 90.6 to 7 p. X.» orcreaat aftor^ 

varde. Thimdor 4 Ligbinisg 
it 4 p. m., Slight rain at 6 4 0 
A. X. 4 at 8» 4» 8 4 11 p.x. 

0.90 8. 4 8, 8. £. 1.1 149.6 Ovoroaet to 8 p. x. to 7 

p. x.» clear allerwardi. Bam at 
Bidnigbt 4 from 7^ to 11 A. M. 

4 at 14 8 p. X. 

0.88{S.S.B,S.4S.brE. ... 806.6 Cloudi of different kinds. 

Bain at 8^ a. x. 4 at 1 4 6 r.v. 

... 8.8.W. 4 d.byW. ... 139.9 Clear to 4 a. x.> doude of 

Afferent kindi afWnrardf. 
ilAght rain at 3^ a. k. 

... 8. 8. W. 4 8. 0.6 215.0 i Btratoni to 6 a. x. to 


0.16 S.S.W.4W.8.W. 


0.84 W.by8.4S.8.£j 


0.89 S. by E. 4 S. 


0.90 3. 4 8, 8. £. 


8.8.W.4 8. 


0.18 B.byWf 4 8. ^ 0.4 


booD> itntoni to 6 f. h.» ovep- 
eaa t aftenrarda. li^^itsiog froin 
W at 9 p.x. Idght rdn too P.x. 

1.6 Stratoni to 1 p. x. to 7 P. 
K. stratoni aftorwarde. Light- 
Ding at 8 411 p. X. Thunder 
at U PvM. ftight ram at 18 a. 


8.89 S.W,S.4abyS. 14) 181 










Mtieon>log\cal OiiertaiioMi, 


W 

AMract cf the HttulU the Hourfy Jleteoroloffical Oit^readoni 
taken at ike Surtfeyor General*9 Office, Calcutta, 
fR ike month of July 1^69. 

SoUr ]t«diatioD, Weatber, Ac. 



^ d 

A 

4i 44 

. 

S 

^ 

45^^ 

WmD. 


• 

(2 

£ 

PrarmliDi; 

direction. 

si 

as 

Qd 

iNS' 

♦3 o 

General aipect of tlie Skj. 


0 

Tri(*li<<F 

1 

Jb 

Milo* 


14 


S.59 

S. A a. 8. w. 

0.S 

146.7 

OTcroaHt to 2 p. u.» ahiktoni 







•ftorwarclH.Uain from midiiiglifc 
to 9 A. u. A fit 1 A 2 p. u. 

16 


0.18 

S. A S. S. W. 

0.6 

104.C 

Orercast to 8 a. u.. slratoui 


1 





incrwAfrl*. Hliitlit rain from 4 
to 6 A. u. A at li A Si v, v. 

10 

1 

1.0-1 

a. byE.AS. S.K. 

1.0 

1G4.S 

v^i to 3 A. u.. Overcaht to 
i p. v. 'i A \i nftorwardA. 
Itain at i\ a.u. A from 7 to 13 
a. > 1 . A at Or. m. 



17 


1.88 

E.a.K. A Tariablo. 

♦ « « 

138.0 

1 

StratouiloGA.ai.^itolSA.u.i 
ovi'rmni aflcrwarda. XhiiDilor 
ALitfblninglo 7 p. u.Hainfrom 
1 to 3 r. y. A from 01 to 8 r. u. 
CliiHly atratoni. iiaiu at 4i 


10 



E. A verinlilc. 

• * « 

146.3 



1 

1 

1 




,6! A 9i A. u. A at 2, 3 A 101 

19 



a. K. A S. 6. K. 


2S3.G 

ChiofljT atratoni. Tliiindcr at 
3 p.v. SliRlitmiDoOcriiitorvaU. 

SO 

a 


Khy8.K.S.£.AS. 


186.0 

atraloai to U a. k., orcroast 
anerwurda. Slight rain after 



1 




Inter Tala. 

Si 

1 

1.77 

1 

1 

1 

a.S.ErS.AS. \fy £. 


198.6 

Overcaat to 13 a. y. olonda 
of difli*n*ut kinda aftorwards, 
jitain from 2 a. y. to 2 p. y. A 
at Gi F. y. 


ss 


1 *« 

8SB.S.E.A8.byK. 

• 4 • 

183.0 

to 12 A.y. \i afterwords. 

ss 


0.S7 

8.8.E.8.E.AK8E. 


S08.6 

CJueflj ^j. Slight rain after 







Lnlerrala. 

S4 


0.08 

K. 8. E. E.A8.E. 

3.0 

2419 

Cloudtt of dilferont kind a. 
Slight min ainoonSjA ll|py. 



»1 ^ 

E. aE^S.AS.bjE. 

« 4 ^ 

370.2 

CUouds of diflbrent kinds. 






light min after intorrala. 

S6 

1 

0.10 

a. hy £. A a. 


175.0 

to 6 A. u. to 5 p. u. 
elouds of dilfereut kinds alter* 
wards. Slight rain at 1 a. y. 

ar 


« • % 

S.brB.a.br’W.AS. 

* * • 

161.8 

^i to 7 r.y. clear afterwards. 

28 

> 

» 4 • 

S. A S. bj£. 

... :112.0 

Vi to 7 A. H. afterwards. 





fTliunder nt 6 p. u. Lifflitnina 






1 

from 9 to 11 P. K. 

29 


»»• 

SbyE.S.AS.byW. 

... 

183.4 

Cliieflr Driaaled at G^p. k. 



• \ • 

S. 

s.b7t;&s- 


169.8 

\i to 5 A. «y. to 7 p. y. 

[*lear afterwards. 

81 



4 4 • 

151.8 

Vi to 8 A. M’ '"'i to 11 A. K., 




A 


itratoni to S p. M. \i to 8 p. y. 




i 

a 


dear afterwards. Thunder at 
soon. Briaaled at H A 8 P, y. 


Sl Cim. — i Strati*^ Cu]a41t.>—i Cino-airaii. C^imolo atrati.^i Nimbi 












Md^rolog^t Olmrtaion9. 


Ivi 


Abstract of lie lieeulle of ike UoHrljf Jleteorolopical OOeet^tatioHe 
taken al lie Surce^or GeneraPe OJive, Calcntfa, 

^ in fke tHonlk of Jnlg 18U9. 

Movtblt Rbavltb. 


Ifichcfl. 

MeiLu uf the Uorometcr for ilia motiili... ... . 211.547 

Max. IkoiKlit of tlio linroniater ocaurreU at ]0 a. M. ou llir . 21). 744 

AHn. of the liaroinctar occurred at 5 p. u. ou the 15th. . 22.355 

it>/rewe of the ilnroiueler diirjog the luoulk 0.286 

Moon of Ike dttilj'Wax. l^rcHaurco ... ... , 29.592 

Ditto ditto hi in. ditto ... . . 20.450 

IkTean <luilg i^uge of ilio Daromcler dunDg Uic raonlh ... 0.11$ 


Mean Dry Bulb Tliomomcter for the month ... 83.9 

Max. Temperature oceurrrd at 4 r. u. ou tlio 28t)>. 92.7 

Min. Temperature oeeurred at 4 a. Ut on the 21at. 77.5 

rouge of Oic Temperature during; ilia month 15.8 

Moan of the daily Max. Tcmjvrature... ... .. B8.4 

Ditto ditto Mia. ditto, ... ... ^ 80.0 

Mean daily range of the Temporaturo donag the month... 7.8 


Mean Wet Bulb Tbermomater for the mcmtii ... ... ... 80.9 

Mean Dry Bulb Theriaoineter aboro Mean Wet Bulb TLcrmomotcr $.0 
CoTDputea Mean Dew*point for the month ... ... ... 78.6 

Mean Dry Bulb XhermooMter abore computed mean Dew«point ... 5.1 

Incbea. 

Mean Elastic force of Taponr for the mcmih ... 0.004 

Troy grain. 

Mean Weight of Vapour for the month ... ... ... 10.34 

Additional weight of Vapour required tot complete eataratlcD ... 1.79 

Mean degree of humiditj for the month, eompletesaturation being unity 0.86 

o 

Mean Max. Solar radiation Thennome&r for the month ... (broken) 


Inches. 

Rained 84 day|,^Max. fall of raui during 84 honra ... 8.^ 

Total amount of rain during the month ... •.* 14.54 

Total amount of rain indicated by the Gauge attached to the aaemo* 
meter during the month ... ^ 1$.8S 

Prenilisg directKm of the Wind... * S, 8. by E. 4 8 h^W. 




$iraHrfHeSmlUtftkeSffMgMdeoroUffkalObw^vdHont iaienaiiAeSunejfc^QtmerariOffice,Calcutta,intkcmanik /«/jr 1669. 

MoVTSIT BlSCtTS. 

bUa» tbewittg tbe wmber of dftji on wliicli ti n girezi hoai naj putieiilar wind blew, togKbn with the number of dnp on 

whicb nt the wn* hoar, when tnj pnrticalnr wind wne blowing* it mined. 
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M^taorolo^ical O^rvatioui, 
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MtUordoffifal Ob$err{ifioM, 


Iviii 


Alnlracl of Ike Ueinih of the Hourly kteteorohgic^l OUemtOunn 
taken al Ike Saroegor Genera Vs Calcutta ^ 

in tie tnoutk <f Augtiei 1860. 

Latitude 66' V North. Lon^itiidi* 88^ eo' 3r Eia^t. 
Height of the Cutaro of Uie UUndaixt i)«ronicU*r alii»re ihe soa level, 18. H feel. 


Daily Meant, Ac. of the Ohterraliooit aii<l of the Ifyi^ronietrical elemciilt 

dependent iliereon. 


Date. 

*z >- 

• 

IP 

: 

llaage of Uhs llaroiueter 
during the day. 

a Yt 1 

1 

llongr of the Tempera* 
lure during the day. 

Max. 

Min. 

1 

1 

1 

1 Dia: 

Mox. I 

1 

1 

Mill. 

1 

' Diff. 


Incliet. 

lueUcn. ' 

1 

f 

1 TiicheM. 

1 fnehoA. 

o 

1 o 

1 0 

o 

1 

30.64H 

89.680 

80.604 ' 

i 0.082 ' 

H2.8 : 

83.5 

80.3 

H.8 

2 

.686 

.728 

.64ti 1 

1 .r>88 

82.6 

86.3 

70.2 

6.1 

3 

.788 

.708 

.678 i 

i .180 1 

84.6 1 

M9.R 

82.0 

8.8 

4 

.730 

.793 : 

.664 ; 

.139 

86.7 1 

^ 9i>,0 . 

82.2 

8.4 

ft 

.056 1 

.738 1 

.54)9 1 

.169 1 

86.4 1 

90.5 

81.8 1 

j 8.7 

6 

.ft83 

.040 

1 

.600 ; 

.140 

84.1 1 

89.8 

79.6 

10.3 

7 

.604 

.678 

' .634 

.144 

83.1 

88.6 

79.6 : 

9.0 

8 

.680 

.738 

.626 

.113 

83.0 

88.2 

HO.O 

H.2 

9 

.710 

.776 

.662 

.124 

8:1.3 

86.6 

8)4 

4.2 

10 

.673 

.724 

.619 

.106 

84.9 

89,0 

88.0 

7.0 

11 

.713 

.767 1 

.607 

.090 : 

84.9 

90.4 

82.0 

8.4 

12 ; 

.747 

.803 

.683 ' 

.120 

81.1 

84.4 

77.3 

7.1 

13 : 

.776 

.834 

.719 

.116 

84.4 ' 

1 89.6 

80.0 

9.5 

14 1 

.756 

.830 

.676 1 

.100 

86.4 

90.7 

88.0 

8.7 

Ift ! 

.691 

.760 

i .602 

.168 

85.7 

1 91.0 

81.3 

20.3 

16 1 

.646 

.699 

.667 

.138 

86.1 ! 

91.5 1 

82.0 , 

9.5 

17 i 

.604 

.667 

! .686 

.148 

86.8 ! 

89.6 

83.6 

6.9 

18 

.661 

.618 

.481 

.137 

86.7 1 

93.4 

81.6 

! 11.8 

10 

.688 

1 .670 

.674 


86.0 1 

91.0 

1 88.7 

8.3 

so 

.678 

.786 

1 .611 

.116 

85.9 i 

90.0 

1 81.6 

9.1 

81 

.684 

.738 

1 .617 

.m ' 

84.3 ' 

: 89.8 1 

81.7 

7.6 

28 

.608 

.696 , 

.616 

.179 

^9 

i 90.4 

81.6 

8.8 

83 

.511 

.675 ' 

' .480 

.166 

84.7 

[ 89.5 

81.8 

7.7 

84 

.603 

.660 

.416 

.114 

84.8 , 

I 88.6 

88.2 

0.3 

8ft 

.571 

.636 i 

.683 

.U3 

841 

1 88.2 

81-7 

6.6 

86 

.633 

.677 ! 

.581 

.096 

86.1 

: 90.0 

81.5 

8,6 

87 

.641 

.706 : 

.563 

.143 

85.7 

L 90.7 

Si.6 

9.1 

88 

.609 

.666 

.687 

.139 

1 86.0 

! 91.8 

88.0 

9.2 

80 ; 

.698 

.633 1 

.641 

.098 

84.6 

1 89.0 

82.0 

7.0 

30 

.614 

.663 

.667 

.086 

! 83.8 

86.8 

80.7 

5.1 

11 

.643 

* .698 

.694 

.099 

9 

i **■* i 

87.6 

80.0 

7.5 


The Meta Heiglit of the BaromeUr, •• Ulcewiie the Dry and W9t Bolb 
Themomator Ueaai fre derired, from iht hourly obaorfatioot, aude daring 
tbi day. 


















lix 


il^Uorclogical OhtefvaiionM, 


AOiO'acl of Ih^ HeMulU o/* the Hourly MtUoroioffical Oh^rtal'tonf 
iahfn ai Iht SHtte^or GeneraPM OJtct, Calcnlia, 
iu Ike ^ouik of Anguni 180U. 


Daily Moan^, Ac. of tlic OlMcrratiortM and of Uie Hyf'rouolrical dementi 


(I ependen i tLereou .—(Couth 


Date. 

1 

n . 

1 

1 

• 

% 

t 

P 

P 

1 

«• 

eg 

o 

I'S 

^ o 
^ ? 
5.S 


1 1 

ts 5 


m S 

Ji. 

1 

'W 

V 

1 . 

"I 

e*< 

1 Cl 

9 « 

^'' 

11 
s “ 

4 

■ill 

III 


0 

0 

0 

0 

1 

^ Incltcfl. 

! T. K«-. 

T. gr. 


1 

80.H 

14 1 

79.8 

2.4 

! 0.096 

1 10.71 

0.83 

0.98 

•k 

80.8 

2.3 , 

78.0 

1 3.9 

1 .t)58 

.SO 

1.34 

.80 

8 

M0.9 

3.9 

78.2 

I 6.0 

.out 

.11 

8.36 

.81 

4. 

81.6 

4.2 

78.0 

71 

.958 

.33 

.67 

.80 

6 

81.6 

3.9 

78.8 1 

6.0 

.mil 

.29 

.89 

.81 

0 

81.1 

a.ii 

79.0 

6.1 

.970 

.40 

1.81 

.86 

7 

80.8 , 

2.9 

78.2 

49 

.946 ' 

.16 

.71 

.86 

8 

80.6 

3.J 

78.3 

6.3 1 

.019 

.18 1 

.86 

.86 

{) 

81.8 

2.0 

79.9 

3.4 

1 .998 

.72 

.21 

.90 

10 

81.9 

3.0 

79.8 1 

6.1 

' .996 

.04 

.86 

.86 

ii 1 

81.i 

3.6 

78.9 I 

0.0 1 

.907 

.31 

2.16 

.83 

Id , 

78,9 

2.2 

77.4 1 

3.7 i 

.922 

9.93 

1.24 

.89 

la 

80.4 

AO 

77.0 j 

6.8 j 

.928 

.93 

: 2.38 

.81 

u 

8L8 

42 

78.3 1 

7.1 1 

.949 

10.14 

.64 

.80 

i« 

8L7 

4.0 

78.9 f 

0.8 ! 

.967 

.32 

.48 

.81 

Id 

Hd.6 

3.0 

80.0 ; 

0.1 1 

l.OOl 

.68 

.27 

.83 

17 

83.0 

2.8 

81.0 f 

48 j 
6.3 ’ 

.034 

11.03 

1.80 

.66 

18 

8a.o 

3.7 

79.4 > 

0.983 

10.49 

2.81 

.82 

19 

88.1 

2.9 

80.1 1 

49 1 

1.005 

.73 

1.80 

.86 

80 

81.9 

4.0 

79.1 1 

6.8 ; 

0.973 

.38 

2.49 

.81 

sr 

81.0 

2.7 

79.7 ' 

46 j 

.992 j 
.996 ! 

.61 

1.67 

.86 

82 

81.9 

3.0 

79.8 i 

6.1 

.64 

.86 

' .85 

88 

81.6 

2.9 

79.8 i 

h.9 . 

J 

.906 

.64 

.78 

.86 

84 

81.8 

2.4 

8t).l : 

41 ! 

1.006 

.76 

.49 

.88 

86 

81.6 

2.6 

70.8 ‘ 

4.3 ; 

(^99o ; 

.66 

.66 

.87 

86 

61.8 

3.3 

79.6 ; 
79.2 
79.2 
78.4 

78.6 • 

6.6 i 

.986 I 

.53 

2.04 

.84 

87 

81.9 

3.8 

6.6 

.976 ! 

.41 

.89 

.81 

88 

83.0 

4.0 

6.8 

.976 j 

. 

.41 

.60 

.81 

89 

80.9 

3.9 

CJ 

.962 

.19 

.16 

.88 


80.6 

2.7 i 

4.6 

.958 1 

.28 

1.61 

.87 

81 

«80.C 

2.8 1 

78.0 1 

<-« 1 


.28 

.66 

•86 



1 ( 

4 


e 




Ail the Unromctried dementi are computed bj the Greenwich ConatanU. 

^ % * 







Meteorcloffical Oh$ertat4on9. 


lx 


AlfilvAct of the lieiHlte <f tie Uottrl^ lUtteorologicol Obeert>aiioH9 
taken at the Snrteyor General*e Office, Caleufta, 
in tie inou/i of Angnei 1RC9. 


Hoorlj Meant} Ac* of tLe Obsei’ratioim and of ilio Hjgrometricai elomeatt 

dopeudent tliercon. 



*5 « 

ilange of tlie Barometer 

•a .* 

Itangc of Ihr Trni 2 >cra 
! Iiirc for rarU hour 


M4 

for each lioiir during 

PQ £ 


the month. * 


i during ilic month. 

Hour. 

SO 

p(i 



1 





Max. 

1 1 

Min. 

1 DifT. 

1^ 

Max. 

Min. 

DIff. 


Inchea. 

Indict. ' 

i 

[ IiicUea. 

1 

Inchea. 

1 1 

1 

4 

0 

I 

0 

) 

0 

0 

Mid- 

niflht. 

SO.flfU 

S9.776 

1 

1 

29.516 

1 1 
i 0.200 i 

1 

1 

1 82.8 

1 

i 

1 85.0 

79.4 

5.6 


.U53 

.769 

.4t»3 

i .276 

82.5 

ai.o 

79.H 

48 

a 

.944 

1 .700 

1 .472 

1 .288 

' 82.3 

84.3 

79.8 

4.5 

8 

Am 

, .751 

1 .450 

1 :m)1 

82-0 

84.0 

79.0 


d 

.090 

1 .704 

.4'10 

! .318 

81.8 

8:1.8 

79.6 

4.H 

o 

<089 

.776 

; .477 

.299 

^ 81.0 

83.8 

78.7 

5.1 

6 

.054 

.794 

.492 

.302 

81.5 

83.0 

77.3 

6.3 

7 

.671 

.809 1 

.515 

.294 

82.2 

84.5 

78.0 

6.5 

8 

.090 

.823 ! 

.531 

.292 

83.6 

85.6 

78.3 

7.3 

8 

.690 

.832 1 

1 .643 

.289 

85.2 

87.2 

81.0 

6.3 

10 

.007 

.836 1 

1 .550 

.280 

86.2 

89.5 

8l).6 

9.0 

11 

.090 

1 

.931 

1 

1 1 

.280 

87.0 1 

1 

90.0 i 

M0.6 

9.5 

Noon. 

1 

.674 

j 

.812 i 

.520 

1 

1 

.286 1 

87.6 

91.5 

81.5 

10.0 

1 

1 .649 

.702 • 

.494 ! 

.298 1 

H7.9 

92.3 

81.0 

1 11.3 

s 


.707 1 

.476 ! 

.291 j 

88.1 

93.0 

80.5 

12.5 

8 

1 .603 

.753 

.449 

.903 ! 

1 87.8 

, 63.4 

82.0 


4 


.734 

.437 

.297 i 

' 87.4 

93.2 

83.0 


6 

.587 

.7]9 

.420 ; 

.299 

80.7 

90.5 

83.0 

8.5 

6 

.597 

.731 j 

.439 i 

.303 

B5.7 

89.6 

80.3 

9.3 

7 

1 .616 

.737 

.405 . 

.27:5 

81.0 

87.5 

80.0 

7.6 

8 


.758 

.494 

.264 

83.9 

86.0 

79.5 

6.6 

9 

.604 

.773 

.515 1 

.258 

83.5 

86.0 

79.5 

6.5 

10 

.076 

.786 

.521 

.265 

83.3 

85.5 

80.0 

5.5 

11 

•.076 

.793 

• 

» .522 

1 

1 

.361 

1 

1 

83.1 

i 

- - 

85.3 

^.7 

5.6 

1 

1 


The Mean Height of the Baromeict»#t likewite the Dry end Wei Bulk 
Thermometer Meant are derived from Ihc ohserraiioir* made at the tereraJ 
hoon dung the month. 











1x1 


Alif/^roloffieat 0l9errafi<ms. 


AM met tif the ItevUle of ike Hmirlg ^HteoroUyjieal Oheemat'tovn 
tnkeu ftt fie St^rve^ Geueral'e Offttr^ Orleitfta, 
in fke fttOHti of AnffkJtf 


ilaurlj^ Mvana, Ak\ of the ObMerTftUunM and of tiu* Jljgrometriesl elomentfl 

i\v pc u d«*ii i i1 icm in .— fVonltn ktH.) 


Hour. 

1 ^ 

^ -A 

Si 

i 1 

1 • 

•1 

1 

J 

1 

1 Computed Der Point. 

9 

A 

1 

“i 

1-^ 

♦ 4 « . 

*3 

1 
i tr 

1 y 
k 

53 

i 

1 ^6 

9 • 

: t r* 

11 It 

1 1 
' S § 

' 05 

®*S 9 
: f A* 3 

lir 
^ 8| 

ifj 


0 

o 

0 , 

0 

InchcM. 

( T.Kr. 

T. Rr. 


MU\- ' 



1 






nifflit. 

80.8 

2.0 

79-4 

3.4 

0.983 


1.10 

0.00 

1 

80.0 

1.9 : 

79.3 

3.2 

.1179 

! .53 

.11 

.91 

% 

80.5 

1.8 1 

79.2 

3.1 

.976 

1 .60 

. .08 

.91 

9 

80.4 

1.0 

79.3 

2.7 

.970 

.53 

OM ' 

.92 

4 

80.:i 

1.5 

1 79.2 

2.0 



.90 1 

.92 


1 80.2 

1.4 

1 79.2 

2.4 

.970 

.62 

.82 , 

.93 

6 

80.2 

1.8 

79.3 

2.2 

.970 

.65 

.76 1 

.93 

7 

80.7 ; 

1.6 

79.6 

2.0 

.989 

.63 

.91 ! 

.92 

8 

81.1 ! 

2.6 

79.3 

4.3 


.61 

1.62 

.87 

9 

81.8 

3.4 

79.4 

6.8 

.983 

[ .49 

8.12 

.83 

10 

82.1 

4.1 

.79.2 

7.0 

.976 


.68 

.80 

11 

82.1 

4.9 

79.2 

7.8 

.976 

# 

1 

! .39 

.90 

.78 

N(K>u. 

SS.Z 

5.2 

1 

79.2 

8.3 

.976 

.39 

3.10 

.77 

1 

82.4 

6.6 

79.1 

8.8 

.973 

.34 

.30 

.76 

8 

82.0 

1 

6.6 

! 79.3 

8.8 


.40 

.32 

.76 

8 

82.0 

6.2 

I 70.6 

8.3 

.986 

1 .4i) 

.11 

.77 

4 

82.5 

4.9 

! 79.6 

7.8 

.989 

, .52 

2.93 

.78 

6 

82.2 , 

4.6 

79.6 

7J2 


.51 

.67 

.80 


81.7 

4.0 

78.9 

6.8 

.967 

.32 

1 .48 

.8! 

7 

81.4 

3.2 

79-2 

! 6-4 

.s>7e ' 

' .46 

1 1.94 

.84 

8 

81.0 

2.9 

79.0 

4.9 


.40 

.73 

.86 

9 

80# 

2.8 

78.7 

4.8 

.901 1 

* .31 

.69 

.86 

10 

60.9 

2.4 

79.2 

4.1 

.976 1 

.48 

. .46 

.88 

11 

80.9 

2.2 

. 79.4 

3.7 

.983 1 

.64 

r 

.32 

.89 


i), 


• 

• 






^All ilie Kj|frotn«frical Heiuourt Are computed by the Greeavich GomatAnti. 











Metetfrolcffieal Oh0erta(u>HM. 


Ixii 


AhiitaH of ike RetnlU of ike llonrlif Mdeorolo^iral Qheert&iloHe 
iahe% at fke Surttifor Generate Offiee, CatcnUa, 
in fke moHlk of Angnel 1SC9. 

SoUr Hadiafcioo, WMthrr, Ac» 





Wimp. 


PfeTftiling 

direcUon. 


I' \ General aHpect of tbe Bky. 


H t-.TS Q ' 


19 111.6 
U 113.0 


16 114.6 
16 1O6.0 



Irjcbcij lb MiU*»l 

O.S4 [S. S. W. A 8. ... | Ormoet. Bain from 9 to 4 

U.M.. atkd from 11 a.h. toll e.v. 
O.SlISt&brW.&S.byE. ... 119.6 | Chiefly iitniionL lUin at 3, 

6. 7i 8 10 A. u. 

&B.\ 7 £ltS.byW.) ... 329.4 \i &to Or. u.. clear after* 
^ 1 Jwarda. 

6. 8. W. it 8. I ... 997.1 1 nearly the whole day 

6.6.W. A 8. by W.l 0.01960.9 1 \i & to 0 p. u., oreroast 

oftenrarda. Thunder at 8 p. u. 
jXaKhloiHfLat N Jt 0 r. u. Dria* 
aledatOvr. M. • 

0.70 9.8.W.6;S.by W. 9.0|956.0j Btratoui to 6 r. m. Overeait 

oflerwarde. Brirk wind at 6^ 
;P. ». Thunder at 0, 81 A 11 
\r. M. Ifi^htnjDK at p. h., 
lUin from 64 to 11 P. m. 

0.81 8. A 8. by £. .. 161 Orcrtani to G a. atratoni 

{ to 1) A.v. aflenrardt. Light* 

jning at 8 it 8 p. K. Bun at mid* 
jaigbt & 1 A. H. & at 91 p. u. 

SrB.S.WdS.byW. .. 190.6 | titrotoni to 6 a. v.« ororemat 

ito 10 A. H., firatoni afterwardH. 
lightning from N W ot 8 p. h. 
8.8.W,SbjW.M. ... 162.4 btrotoni to 7 a. k., orereuat 

to7 P.M., clearaftomarda. Drii* 
loled at 8.10 A a. m. 

S. 8. W. A 8. . ^29.1 j Clear to 4 a. u.. Vi <9 \i to 

|l0 A. X. '' i to 4. r. X.. overctet 
* 4Aerward». Driuled at 0 p. v. 


0.81 8. it 8. by £. 


8 r9.8. WdS.by W. 


8.8.W,SbyW.AS. 


S. 8. W. A 8. 



8.S.b7£.AS.8.£. 


1.79 8. 8. E.&8. 


>&8byW.&S.S.W. 
8. 8. W. A 8. 


W.itS. 

a.s.w.&w.s.w. 


207.6 I Siratoni to 8 a. X. ^i to 3 
;p. M. si oflerworda. Biioiled 
!at 221 »• • 

166.0 I Orercaat to 8 r. U; clooda of 
jdi flerent kinda afterwarda. Bain 
jfrom 8 to 7 6^ Prioaled from U 
lA. M. to 2 F. X. 

lA.O ' QeortoT A.x.'^iaAcrn'ordii. 

Jlij^tning from W at 8 p. x. 
230.0 ! ocratoni to 6 p. x. si after* 
iworda. Lightning Uty^ from 8 

to 10 F. X. • 

109.4 Clear tod A.x.^i afterwarda. 

Ligbtiiio*g at 9 P. x. 

111.8 CleaMo 6 a. x. N to 9 a.x. 
• *^1 afterword#. Lightang at 7 

14 8 P. X.* • 







Ixiii 


Mef^oroioffical Olnnations, 


Abuiract of the Rei^Uls of the Hourly UtieomlogieAl OUervaiion9 
taken at Ike Sarve^or General** Ofiee, Caleufta, 
iit the mcaih <f AnfjtiH 1860 . 

Soltr 'WcAtlier* Su^-. 



11 


II 



50 ISA* 

51 isu 



88 131.0 

89 128.4 


31 186.2 


WwD. 


diroctioQ. 


0.06 


0.1618. & S. hy W. 


0.16 

U.16 


;.W.8.4S.S.K 


261124.0 ! 0.17 S.S.W.B.i^S.l^E 


a04 S 



IS. bj E. & S. 


I Gcnrnvl aspect of tbe Skj. 

“ li 

1 __ 

lb Milcii 

... 100.7 \i to 0 1. M. to 7 P. M. 

\i afbonrcifflt. Tliondor at 12 
A. V. Ligbluiils at 7i & 9 p. m. 
JUin at 12 a. v. & 3 p. ic. 

0.8 80.0 S.I to 6 A. u. afterwardfl. 
riiundcr at 41 r. k. 
at 4| k 10 p. Itain at A 
S p. tc. 

... 124.8 Nt to 4 A. u.» atraton) to 0 
A. M. to 6 p. y., Htmtoni 
aHcnrardn. Tbundor ot 2? p. y. 
Ligbtiurift at 7i p. u., Kata at 
3 r. u. 

... 74.6 Chiefly Drizzled At 4 A.y. 

... 128.3 Clear to 8 a. y.,\i to 8 a. u. 

to 12 A. M., atratoui alter* 
«aiHlz. Tbundcr at 1 p.y. Li|*]it 
rain at 0 a. v.d(^atli,2&Up.u. 

... 86.1 Chiefly '"'i TJiundcr at 2 & dj 

p. Uiunat 34 P* M* 

... 03.2 Chiefly'S.lUinaiHi A*9J A.M. 

... 101,9 Cluefiy Thunder k Lifi:ht* 

uiiig at 9} p. tf>> Slight rain at 
6J A ir A. u. & at d & 4^ p. V. 

... 90.7 to 6 P, clear after* 

warda. Haio at 111 a. y. k at 64 
p, u. 

... jljS.G I Clear to G a. v. to 6 p. v. 

ielear aftervrarda. Light raio at 
jlf. 24 & 6 p. y. 

... 161.2 Clear to 6 a. tf. '*'1 to 8 p. y., 
^Icap afterwardn. Driazlcd at 


S.by£.d^S.B.£. .... 130.3 
8. .... 115.3 


. 8.E. 


S.E.AS. 8.£. 


;170.7 


1109.2 


14 p. y. 

Clear to 6 a. m., afterwards 

Drizzled at 1 P. y. 

Stratoni to 3 a. y. \i to 7 a. 
y. to 6 p. H., clear after- 
wardz. TLuodcr at 1 p. u. Light- 
tniag at 74 p. y., Slight rain at 

!2j P. y. 

j \i to 4 A. y.» stratoni to fl p. 
M., clear afWrwarda. Drizzled 
at 6 i A. y. at 1 p. y. 

I v«..i to 8 A. M.. orereait to 6. 
A. y., stratoai to 6 p. y., clear 
aftenrarda Drizitrd at 4 . 6 A 
12 A. y. dt at 3 p. y. 












Meieor^lcffical Oh^rvatou^. 


Uiv 


Ahttfdci of the Ueml/s of (Me Ilourljf ilettorological 0 b%enation 9 
taken al the Sarcejfor General *9 Office, Calcttl/a, 
in tie mon/A of Aft^ttef 1B69. 

Moktult ItMUr.Tt. 


IncLci. 

Mean LeiRUC of the Barometer for Uio mouUi... ... ... 

Max. ]ieiglit of the Barometer ocouireJ at 10 4 . ». on the i4>Uj. ... 

Mm. hoi^hC of the Barometer occurred at 6p. V. onihe 29rd. ... 29.420 

£9^(remo ivu^e of the Barometer dunog the mouth ... ^... 0.416 

Mean of the dail^ Max. BrcaKiires ... ... ... ,...89.707 

Ditto ditto Min. ditto ... ... ... ... 89.683 

Jlfcaa dail^ rauffc of the Barouieter duriog the month ... ... U.I84 


Mean Dry Bull Thermometer for iho ino|iUi ... 84.6 

Max. Temperature occurred at 3 ?. u. on the 18th. 93.4 

Min. Temporainre occurred at 0 4 . u, on Uio 18tJi. 77.3 

JCj^it'cme of the Teinj)crature during llic montli 10.1 

Mean of the daily Max. Temperature... ... 89.1 

Ditto ditto Min. ujaio, ... ... ^ 81.8 


Mean daily i^anye of the Temperature during the month... 7.9 


Moon Wet Bulb TUormoxneter for the monlli ... ... ... 81.3 
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M^teon}logie<U Oh^ervationt, 



Ab%traei Qf iht BtviU^ of fAe Hourly MeUon/looical Obitrmiiono 
iaktu a I Ue Surveyor Geueral*^ OJjife^ Calculi^ ^ * 

}» Ike mouik <y' &epteMhcr I SOD. 

Latitude S2° 33' V North. Loiig-ilude 8S^ 20' 3Euat. 

H tight of the Ci}f tern of (tie Siandnnl llaronu'Icr al>oi*c Ute aca lev eh 10.11 feet. 
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MfUoroltfffical Obaervatiou $. 


Ab^iraci of the lieaHlU tAe ILonHif MeUuroloffivul Ohaereaiit/ua 
i-akeu iti tAt SwfVfyor GenaraFa Office, 
in He iHonth o/^ September 
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Ahtlract c/ fktt lUtnlfi of the lionrfjf iie/eorvhffhal Obeei^^Houo 
taken at the Surregor Genera ft Office, Catcntta, 
in the Mou/h of September 1809. 
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Meieorotofficaf (Jif$rrtufion$, 


AlfHi'ael of Ike heantU of ike llonriy Meleorolotjieal Oheervaiiono 
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in ike cnoHik of ficptewler 3869. 
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Ixx 
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i litmfoni aOcr^iirdfl. Liglitoing 

! :to W. at 7 dt 8 r. M. 

... is. dtS. bjE. ... 316.0! Chiefljr aIratoni. Thunder at 

•4 p. H. Lightning to 8. W..at 
j 18 p. M. Driaaled at 4} p. if. 

1.70 S.hj^.&S. ... I166.9 j Stratoni to 8 a. M.. OTercaat 

!to 6 p. M., atratoni alter ward a. 
iTliundcr at midnight 1. 8. 8 »3 
!4a. h. Lightning at midnight, 
|], 3, 3 A 4 A. M. & at 10 P. M. 
|fUiD from 3^ to 9 A. M. A dria- 
;a]cd at 4 »3 6 F. u. 

1.88 S. S. E. & 8. £. ... 97.8 i Ovcrcaat to 6 a. m., to 

I !l p. M.i overcaat a^rwarda. 

J |Thundrr at 5^ p. u. L'ghmiog 

I lat 8 p. M. Bain from 1 to 8 a. m. 


818. 


1.70 S. bj E. & S. 


1.88 S. S. E. 4 8. £. 


I L at 3, b} & 8 p. M. 

8.S.£.E.&E.b/8.| . . ilSO.Sj Chiefl/atratooi. DiaaledatS 


sP. M. 


O.lo .E.bjS.dtE. 8.E.' 1.0 *179.4 I Clouda of different Icioda. 
I tThnoder at 8 p. M. Lightning at 

I doi r. X. Bain at 1 a. x., noon 


187.4 0.18H. E.AE. 8. E. 


A p. X. 

.0 ^ Clouda of different kioda. 

jThunder at 181 a. x. & 1 P. x. 
X*gkeniDg (o 6. W. at 11 P. X. 
Slight Pain at 4} a* x. A L 3i 

4 0 p. X. 




Meieoroloffical Oh40rvaiion9, 


Abitract of iho lUsulU of (JU Hourly Meteorological Oleercaiione 
taken at ike Baroeyor GeneraVe Office^ Calcutta, 
in tke Monik of September 18G9« 

Solar lUdiation, Weatlier, Be. 


|g 


l|i 



O 

124.4 



1S1.6 


WiKl). 


Prcvailiijg 

dircetion. 


E. S* E.^SbyE. 


S. bjK. B 8. ... 68.3 


S 4A rs V 
JS «B mo 

I {Mili'i 
... 138.7 


General aapeci of the 6ky. 


8 . b; K. B S. 

B.B8. B. W. 
31 S.AS.byW. 


... 141.0 

... 131.9 
0.6 126.3 


136.4 

0.04 

1S6.4 

0.44 

186.0 ! 

j 

1 »1 

118.6 

0.21 


8 .by*W.&8.S.E. 
8 . E. B 8. 8. E. 
0.04 S.8.E, S. E.&S. 

0.44 8 B Tanablo. 


... 104.1 
... 89.3 

... jl03.6 

... 73.0 


... E.bjS.6bE.d.S. 
0.21 S. E. B S. S. £. 


... 81.0 
... 127.1 


S. £. B 8. S. E. 

0.88 8. 8. S.E.AS. 

... 8.by£.ftS.8.£. 


87 188.0 [ 8. 8. E.ls. 


1.01188.8 

t I 


... 201.8 I 

... 163.6 I 


161.4 


\i to 6 a. M., to 11 1 . H , 
etratoni aflerwarde.Drixiled at 
noon 6c 4 ?. u. 

Clear to 3 a. v. \i t<>7 a. m. 
'^i to C r. M.i clear afberwarda. 
iLi^btamg from at 1 a. m. 
jDrixiW at 9} a. M. 

Clear to 6 a. m., *^1 to 4 ?. u., 
Htrahmi iltcnrarda. Lightning 
lo M. at 7 p. u. 

Stratoni toda.K.,'^! to 6 pm. 
\i aftcr^arda.Drixxlcdatda.M. 

Clouds or dillcrent kinds to 
8 A. M.« '"i to 8 p. y., slratoni 
aftera*ardi. Tlmuder at 4^ P.y. 
Ligblniug at G}. 76 c8p. U.Bain 
■t 4. 6i & 8 p. X. 

Chiefly '^i. Slight rain at 
noon B 10 r. x. 

Chiefly '^i. Slight rain at 

2} 1*. X. 

Clear to 6 a. X. ^i to G p. u., 
\i afterwards. Slight rain at 

IJ A 2i p. X. 

Stratoiii to 6 a. M., ^ito 2 p. 
y.. e1oud»i of diflerent kinds 
afUwordfl. Thunder at 1^, 3, 
7 8 p. y. Lightning at 6^, 7 

6c 8 p. y. Eain at 3, 7 & 8 P. x* 

\i to 5 a. y.. afirrwarda. 
LtgbtniDg to TV. at 11 p. y. 

O^'ercast to 9 a. y., atratoni 
to 3 p. or erca St after war da. 

Slight nun from 6 to 7 a. y. 6t 
to 9 p. V. 

Orerraat to 4 p. x., sfratoni 
/Wrwarda. Lightning to W at 
7 & 8 p. y. Bain from 3 a. x. to 
i t.u, B at 94 P* M. 

Chiefly stratoni. Slight rain 
atl»3, 7 & 12 a.y. 6t 3 6coip.x. 

M to 6 a. la, stratoni after¬ 
wards. Driaaled at 86t 11 a.x. 
and 01 p. X. 

Clear to 7 a. y. to 6 p. v. 
clear afWrwards. Priulad at 
noon and 61 p. x. 












Bt^feoroicfficai Obmrv^iiont^ 


luii 


Ahstraci qf (he RhhU of ike lloorltf MeUtological Oheet'oaiione 
iaktn ai ike Survejfor Geaerai^e OJice, Calvniia, ^ 
t» ike moutk <f September 1869. 

SoUr WcAth^> 


£ 






1 a 
o c 

®| 

,1 


lao.o 


• « 



2*3 

• 5 

ad £ 


0.04 


WlWD. 


PiVTftlliag 

direction. 




iaa.o 


ao 


138.9 


0.41 


8. A S.liy W. 


7S 

m o 

pij 


147.9 


Gt^nvml of the Shy. 


8byW.S-S.W.AS.; . . 188.0 


I 


S.S.B. AS.byE. 1.0 


149.6 


Clear to 6 ▲. M. \i & to 6 
r. M.. <‘\ror aftertrads. Light- 
Ihing to W. at 6 & 81 p. U. 
flight rain at ttfxm. 

''i A \i to Up. u., clear after* 
warda. Liffhtmng W at mid¬ 
night aitd from 9 to 11 p. u. 
DHasIed at 9 a. k. 

Smtoni to Sa.K.. 
p. M.. cloiida of different kind* 
after wards. Lightning to W at 
midnight and 8 p. X. Eain at 
0 4: 7t F. M. 


I 


OmaolLwi Oi f a>»i te atL OoMi^jkntLyhiXhKH 




X t 


Ixxiti 


MiUorotogUal Oltervationt. 


Abtfraci »/ tht IUmhIU of the Ilonrlf Mtttorological Obiermtion$ 
taken at fke Sareej/or General’t Office, CutcuUa, 
in ike tnoHik of September 1S69. 

MokTBLT ItliULTl. 


M^on h^Klit cf tlio DtiromeUr for tli© mnnlli... 

Max. Jjoignt of I lie UHroniotor nccHm*il at JO a. v. on tlie dOth. 
Min. litMgUt of tile iJoh»iiivti*r cicciirivil ol 6 K u. on tlio find. 
£^tituie i'Hiiffit of till* iinrfoiK'Wr during tlie uioiitU 
Mean of Uji* dufiv Mux, rroesnrva ... 

Ditto ditto Jliii. ditto 
Mw/t iiailj/ ruMffe of the Dlmnuetcr duriug tLo anoutli 


Inehoi. 

... 29.691 
... 29.641 
... 29.641 
... U.200 
... 29.761 
... 29.624 
... 0.127 


Mean Dry Bulb TliriiM 0 iiirl©r for tlie monlli ... . 

Mux. UVinpcroturc oceiirr(*<l nl 2 r. u. on tlio 21at. 

Mill. Temperature oeriim»d at 6. 0. dt 7 a. u, on Uio 23rd dt 24Ui..! 
raufje of tbu Tt*Mi|»criiliiro during tko luontli 

Menu of tliu dullMux. T«nmi*iiiiuro... ... . 

Ditto ditto Itlin. aitto. 

Mean duiljf rauffe of Uio Teiii|K)ratur« duriog tLe laootli... 


83.1 

92.0 

76.0 

14.0 

88.0 

60.0 

8.0 


Mean Wet Bulb Tliernioineler for tlie month ... ... so.4 

Mean Drv Bulb Thermometer u bo re Alesn Wet Bulb Tbermometer 2i7 
CoropuU*u Mem Den**point fur (be inooUi ... ... 

Mean Dry Bulb Tberiuuiueter nboro computed mean Dew-point 4.6 

inebea. 

Mean Elattic force of Yaponr for the month ... ... 0.965 


Troy grain. 


Mean Weight of Vapour for the tnonth ... ... ... 10.25 

Additional WcitfUt of VsjK>ur required for complete uatuntion ... ].6l 

Mean degree of Lumidity for the muntU, complete aatui^ation being unity 0.86 

^ o 

Mean Ilax. Solar radiation Thermometer for the month ... 126.6 


Isobei. 

lUined 26 daya,-*-Max. fall of rain during 24 houra J.68 

Total amount of rain during tbe month ... ... ... 7.91 

Total amount of rainjodiciUod by the Gauge attached to the anemo* 
metacduring the month ... ... ... ... ... 7.20 

Pverailing direetioa'of the Wind... S^S. B B. A S. B. 



SuulU HoutlgMeteorological Ohtereaiioru iakta at iha Surveyor GtaeraCe OJice, Calcutta^ in the Month t^f SepL IB99* 

MoifTHLt EtsrtTs. 

ei iheving the number of dnyi on which at a giren hour anf particular wind blew, k^tber with the munber of daja on 

which at the same hour, when any particular wind was blowing, it rained. 


Meteorotoyieal Oboervaiiom, ]xiiv 
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ilef^rolvgicai O^serM/iont 




of the Ittiulft of tie Hourlf MeUorologieet Ob^erpaiione 
taken at tie SHreejfor General*$ Office, Oalcutta, 
iu tie taoufi if Odder 18d9. 

Tmtitude 33' l'^ North. Longitude 6B^ 20' 81^ KiiAt. 
H«igbior tlieCiat^mof tli€ SUiidftrd Barom^Ur abore Uio f«»)eTe)i 18.11 feel. 
Dailj Means, Ac. of the OWrfationt and of tlio Hfgrotaetrieal eleaienta 


de|>fiident thereon. 


i 

Date. 

1 

[ 

'S 22 ! 

5 ^ ce 1 

liange of the Barometer 
during the day. 

£ . 

A fc ' 
n g 

B e 

1 

Range of ibe Tempera* 
ture during the day. 

Mux. 

Min. ^ 

1 

j)itr. 

1 

Max. 

Min. 

Dicr. 

# 

TyichcK. * 

$ 

Tuclies. 1 

Iiii'Uee. 

Incliee. 

0 

0 

0 

0 

1 

29.789 

20.866 ' 

29.720 

0.145 

84.2 

00.0 

79.8 

10.2 

2 

.7i»4 

.860 : 

.719 

.131 

83.9 1 

90.6 

8U.6 

lO.O 

8 

.800 

.879 ' 

.744 

.136 

83.8 , 

90.6 

80.0 

10.6 

4 

.763 

.824 : 

.66) 

.163 

84.6 1 

90.4 

79.8 

10.6 

8 

.7)2 

.781 

.048 

.133 

! 86.1 

^ 00.0 

80.6 

9.6 

6 

.721 

.789 1 

.680 

.109 

84.6 

69.6 

81.0 

8.6 

7 

.673 

.760 ! 

.696 

.164 

83.2 

89.6 

77.7 

11.9 

8 

.666 

.766 

.616 

.241 

80.4 

82.6 

77.6 

6.1 

9 

.769 

.833 

.722 

.111 

82.3 

8G.3 1 

79.4 

6.9 

10 

.787 

.866 

.714 

.141 ; 

83.4 , 

89.0 

79.3 

9.7 

IL 

.765 

.826 

.718 

.108 

83.6 

89.0 

80.0 

9.0 

12 

.792 

.867 

.760 

.117 1 

83.6 

89.3 

80.0 

9.3* 

13 

.771 

.835 

.694 

.141 ! 

83.6 , 

86.0 

78.6 

10.4 

14 

.766 

.806 

.713 

.083 ' 

83.2 

88.6 

79.0 

9.6 

16 

.782 

.839 

i .737 

.102 

82.6 

87.6 

78.5 

9.1 

16 

.788 

.853 

.r*i 

.112 

82.3 

87.6 

77.0 

10.6 

17 

.786 

.844 

1 .731 

.113 

60B 

84.6 

79.2 

6.8 

18 

.792 

.868 

.733 

.126 

79.2 

83.6 

77.0 

6.6 

19 

.826 

.886 

.783 

.103 

79.1 

84.6 

77.4 

7.1 

20 

.832 

.887 

.774 

.113 

80.9 

87.6 

77.0 

10.6 

21 

.820 

.871 

.764 

.107 

81.0 

86.6 

76.6 

8.7 

28 

.863 

.912 

.8t^ 

.109 

80.6 

87.2 

78.2 

9.0 

23 

.916 

.978 

.860 

.118 

80.0 

i 87.0 

76.4 

10.6 

24 

.946 

30.009 

.883 

1 .126 

80.6 

86.7 

74.7 

12.0 

26 

.900 

29.962 

.844 

j .11» 

70.6 

84.4 

74.6 

0.9 

26 

.912 

.074 

1 M7S 

.096 

70.7 

84.7 

76.8 

8.9 

27 

.967 

30.018 

.917 

.101 

78.7 

84.2 

76.0 

9.2 

28 

.967 

.026 

.916 

.111 

76.9 

82!9 

71.5 

11.4 

29 

.937 

.016 

.893 

.122 

76.7 

83.6 

71.0 

12.6 

30 

.900 

29.973 

.837 

.116 

77.1 

84.6 

71.2 

13.8 

81 

.947 

! 20.010 

.889 

1 .121 

78.0 

86.7 

4 

72.0 

18.7 


The Mean Height of the Darometer.^ Jtkewiea the Dpr ui} W^e Bnib 
Tbermometer Heaoa are derived, from theboarlx obaffyatloaa, uoe duriag 
the daf. 








Ixxvi 


Mettorological Ob^trcationM. 


Ahiti'act a/‘ the RemUi ^ fJie Hourly ilaieorclogitiul 06igrpn/^Mns 
iaken ni Iki Snrvegnr General^i Office, CatcnHa, 
iM the vtonlk of October ] 869. 

D»ily Mfi»nN, Ae. of llie OlM«rr»tioiiii and of i?w Kygrometrien) ot»sn«nit 

drppJ>d<»nt Uioroon .—(CvnihttedJ 


a S 



9 «• 

3 , a 


§ 

tti 

‘E-al 

Jsra 

•a fc-s 

S.S- 

3^^ 


I I 

o ^ be 

« a< g 

-s:ig 

ill 

s 







70.» 

70.4 


3.4 I 

3.3 

3.4 

4.6 

5.3 

5.6 

2.6 
i.r 

1.9 

3.4 

3.5 

3.1 
5.4 
6.8 i 

6.3 i 

6.1 

9.3 
9.0 
9.3 


77.1 
70.9 

77.7 

77.1 

70.8 

77.5 

70.2 

77.2 
7H.4 

79.3 

77.8 
77.8 

77.8 

75.5 

73.0 

72.9 
76. i 

76.3 

75.9 

75.1 
75.0 

75.2 
71.7 


68.8 

08.8 


09. 
98. 
60. 
66 . 
65. 
04.6 i 


7. 
7.1 
6 . 

7. 

8 . 
7. 
7. 


5.9 

5.6 

6.8 

7.7 
9.0 
9.5 
4.4 

2.9 

3.2 

6.8 
6.0 

6.3 
9.2 
t.O 

0.7 

0.4 

0.5 

a2 

0.7 

2.1 


13^ 


.80 

.952 i 10.23 
.948 t .18 


.803 I O.Ai 


.879 

.857 

.851 

.800 

.768 


T. gr. T. RP. 


2.40 

.44 

.12 

.63 

.80 

.45 

.37 

1.06 

.36 

.78 

2.02 

1.96 

2.02 

.58 

. 0 ] 

3.04 


.51 

.23 

.20 

.28 

8.28 



1.02 

.87 

.94 

.70 

2.82 


3.43 

.12 

.05 

.00 




.88 

8J1 

.59 


0.80 

.80 

.83 

.79 

.77 

.80 

.90 

.90 

.89 

.86 

.83 

.84 

.83 

.78 

.76 

.74 

.87 

.91 

.90 

.88 

.83 

.85 

.75 

.69 

.71 

.72 

.71 

.72 

.71 

.99 

M 


AU til* UjriTOUU'itn^al eivnimt* »r* ponipui^^d bj ih* Gr**Dirieli Coutaml*. 

. f 
























MeUcrvli^iofl 0b9trvativn9. 


Ixxvii 


Aistraef of the of the Hourly UoUorolo^ieol 

t^ken ai- ike S^rvojfor iitneraPi Q/ftco, Calettfia, 
- iti fkt moHfk of October 18G9. 


KouHjr Ueui. Jte. ot thd OlM^fAtionii uid of the Hyffrom«»tncal eleiuetilt 

• d^pend^ofc ibemin. 



•sn 

Ilange of tlie Beronieter 

•S A* 

Itenge of the IVitipem 


.•III 

for cei*U hour during 

fl M 

poll 

pi 

ture for etch hour 


tlio month. 

diiritig 

the month. 

Hour. 




as 





If i 

Max. 

1 1 
1 

Min. 

1 

Piir. 

iJf.. 

Max. 

1 

[ 

Min. 

Dim 

% 

4 

TneUet. 

1 

lochcn. 

1 

IncKefl. 

1 Trujhee. 

i 

0 

1 

1 ^ 

t 

1 0 

1 

1 

1 ^ 

1 

Mid- 







1 

1 

i 

night. 

89.883 

29.960 

29.669 

0.387 

79.2 

82.6 

73.2 

9.3 


.818 

.949 

.641 

.409 

79.0 

92.0 

73.0 

00 

s 

.804 ; 

.943 

.622 

.423 

78.6 

81.8 

72.6 

9.8 

8 

.796 1 

.047 

.416 

.432 

78.3 

^ 81.6 

72.0 

9.6 

4 

.790 1 

.942 

.616 

.426 

77.9 

81.5 

71.8 

0.7 

4 

.804 

.956 

.604 

.841 

77.7 

61.0 

71.6 

9.5 

6 

.828 

.979 , 

.631 

.347 

77.4 

81.0 

71.0 

10.0 

7 

.846 

.094 ' 

.660 

.335 

78.4 

92.5 

71.4 

11.1 

8 

.866 

80.010 

.700 , 

.310 

80.4 

85.6 

74.2 

11.4 

9 

.883 

.022 

.760 i 

.272 

B2.1 

86.8 

76.7 

10.1 

10 

.882 i 

.026 

.741 ! 

.294 1 

83.5 

88.0 

77.6 


11 

.867 1 

1 

.003 

1 

.790 1 

1 

.283 

1 

64.8 

89.8 

79.4 

Hoon. 

.840 

i 

: 29.983 1 

.693 

.290 

96.9 

60.6 

81.2 

: 9.4 

1 

.811 

.952 

.661 

.291 

86.2 

90.4 

1 62.4 

8.1 

% 

' .787 

.932 I 

.624 

' .308 

86.2 

90.4 

; 91.0 

9.6 

8 

.776 

.923 

.602 

.821 

85.6 

i 90.3 

78.2 

12.1 

4 

.771 

' .923 

.596 

.327 1 

84.6 

' 89.5 ; 

78.2 

J1.8 

4 

.776 

.935 

.697 1 

.338 

83.9 ! 

89.2 

78*8 

10.4 

6 

.787 

, i 

.607 

.334 

1 

92.3 1 

I 86.8 

78.6 

9.8 

7 

.903 

.944 ! 

.629 

.324 

91.3 

80.0 i 

77.4 

9.4 

9 

.823 

1 .971 

.619 

.341 

90.7 

86.4 

76.0 

9.5 

9 

.937 

.983 

.620 1 

i .363 

80.2 

84.4 

74.0 

0.4 

10 

; .841 j 

, .991 

.611 

1 .370 

79.7 

8^4 

74.4 

9.9 

11 

\ 

.987 ! 

1 

.974 

% 

.683 

1 .392 

79.8 

1 82.6 

1 

73.8 

' 1 

9.8 


1 

1 1 

1 • 

1 

1 

1 

; 1 

1 1 

1 

1 

1 4 

1 

1 

1 

• 1 

1 1 



Hm KfftB Height of Uie Bwometer, ee bVewiie tie Z>rj end Wet Bulb 
Tberaometer UeeDt ere derived from tSe obeeixeii^m mode et the eeienl 
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Ahtlfuci (kf RetulU of ike Haetrly MeteoroU^ieol Oieei'vaiiom 
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